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PHYSIOLOGICAL RESPONSES OF TRANSPLANTED PROSTATIC 
TISSUE IN THE ANTERIOR CHAMBER OF THE 
EYES OF RABBITS 1 

NORRIS J HLCkl L, M 1) , \nd III RM \\ L KRhTSCHMLR MD.TACS, Cmc vo, Illinois 

from the Thompson Urological Tumi of Rush Medical College UnUcrsity of Chicago 


O r the many experimental methods used 
for the stud} of autotransplantation 
of tissue the anterior chamber of the 
ye as a situs has been found to be of particul- 
ar value to obsene the physiological and 
matonucal changes The earlier investigators 
lid not full}- appreciate the possibilities of this 
ocation as an ideal place for normal tissue 
Fowth but recently many authors have 
ound the anterior chamber of the eye to be a 
uitable place to study the normal physio- 
logical responses of transplanted tissue 
In 1873 VanDooremaal transplanted the 
mucous membrane of the lip into the anterior 
chamber of the eye, and discovered a tendency 
toward cyst development in the transplant 
Goldzichr followed with his report on the re- 
sults of transplanted nasal membrane in 1874 
and in 1890 Hansemann recorded the trans- 
plantation of embryonic tissue From that 
time on until early in the twentieth century it 
appears that little work of importance was 
accomphshcd 

Foremost in the recent literature are the 
names of Schochet, Neumann, Litt, Allen, 
Bauer, Pnest, Podleschka and Dworzak 
These investigators, using principally the 
female sex organs showed the comparative 
ease with which endometrial tissue will grow 
when transplanted to the anterior chamber of 


the eye This situs is ideal because it offers 
excellent visibility for observation of the 
tissue a good circulation for the transplant 
to gron , and provides easy recovery of the 
tissue for microscopic study 

For these reasons, it occurred to us that 
some constructive information could be ob- 
tained if pieces of the prostate gland were 
transplanted into the anterior chamber of the 
eye 

In this study, 20 male rabbits were used in 
varying ages from 8 to 12 months Under 
ether anesthesia, the abdomen ivas opened by 
midline incision The bladder w as emptied by 
manual decompression and pulled up and out 
of the abdomen and retracted posteriorly 
With an Ellis clamp, the seminal vesicles were 
grasped and pulled upw r ard and then held in 
place by an assistant The large bowel w r as 
freed as far dowm as possible from the base of 
the bladder and held down with a small 
sponge The tw T o arteries running upward 
along the outer border of the prostate and 
seminal vesicles ivere ligated low” down near 
the neck of the bladder This later technique, 
which w r as developed only recently in the 
course of the experiment, controlled to a great 
degree the bleeding and hemorrhage and 
made the process of enucleation of the pros- 
tate easier 

1034 


‘Read at meeting of the North Central Urological Society Cleveland Ohio November 8 
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ttf TrcV**7»* ** rewms* tfac prott»(« ud 

inmiAf tbe pxtt tax* tfc* r> t, Ii on 11 Icsbo* ;th 
mQ p»ect od j*ro*t»t«c Lane borj rawud «T»Vn»c»ih tbe 
tnraat 

The prostate could now be distinctly ira 
beoenth tbe fasda u * yellow mta \ mid 
line ind*too ni made through the fascia and 
with a pair of forceps and a pair of *maU 


K±i»n the proaUte »u enucleated from It* 
bed and detached low down at the neck of the 
Madder Great care wa* taken in order not to 
injure or squeeze the ti**ue \ tinall pack wti 
tiwm placed in the prostate bed for a few 
minute* to control the hemorrhage and then 
removed. 

Scveral piece* of pro*tatlc thaue not naxe 
than H millimeter square were then cut from 
the prostate and planed ia a warm normal tali 
solution 

The eye wa* then prepared for the traoa- 
plant bv dipping the lid hah with an ordinary 
finger nail sassor* ho antiseptic solution ra 
used in the eye With two small forceps with 
teeth, the eye wa* grasped Dear the Umbo* and 
slighth? routed, upward An irtdstoo 5 tnifll 
meter* long waa made through the cornea at 
the limbus with a cataract knife Snffident 
Said usually escaped wo that tbe Intraocular 
tension waa decreased enough to aBow the 
implant to be easily Inserted with the aid of a 
blunt tpatula No attempt wa* made to dose 
the Incision with catgut and tbe eve wa» left 
open After A httle practice the piece* ccmki 
be inserted without a great deal of difficult) 

In presenting our result* a composite 
p»ctnnr of the group U uacd rather than the 
grow and microscopic finding* in each case 

A successful growth wa* obtained In 36 of 
the <0 eye* Of the successful tramplant* 10 
became infected and were discarded This is 
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Fig ■; Low power microscopic section of transplanted 
prostatic tissue A, Cornea B, Ins C, Anterior chamber 
D, Note the attachment of one piece of prostatic tissue to 
the cornea 

the most important complication The eyes of 
each rabbit were enucleated, under ether 
anesthesia, from 2 to 10 months after the 
prostate was transplanted, the rabbit was 
then immediately killed and autopsy per- 
formed 

The eyes were at once placed in Mueller’s 
solution and left in this solution for 3 weeks, 
changing to fresh fluid several times Then 
they were washed in running tap water for 
several hours, placed in a solution of 10 per 
cent formalin for 24 hours, and again washed 
in tap water Each eye was run through 70 
per cent, 80 per cent, 95 per cent, and 100 per 
cent alcohol for 24 hours, then removed from 
the alcohol and a window light opening about 
1 centimeter square was cut in the back 
Following this, it was put mto a solution of 
absolute alcohol and ether for 24 hours, after 
which time the ins was removed The eyes 



Fig 7 Section of ms showing tendenej of the prostatic 
tissue to proliferate along the surface A , Ins B, An tenor 
surface C, Proliferation of glandular prostatic tissue along 
the surface of the ms D, Tendenej to form glandular 
structure SecTigurcS 


Fig 6 High power view of D in Figure 5 Note normal 
structure of prostatic tissue. 

were then placed m thin celloidin for 5 weeks, 
into a thick solution of celloidin for several 
days, then blocked, labelled, and put m 80 per 
cent alcohol until ready for use 

When the tissue was cut, each section was 
placed on previously numbered small filter 
papers, thus keeping the senal numbers m 
proper order of cutting These sections were 
kept covered at all times with 80 per cent 
alcohol The usual standard staining methods 
were employed 

In our experiment, 850 sections were stained 
and studied 

From 12 to 14 hours after the prostatic 
tissue was placed in the anterior chamber, the 
eye showed a marked reaction as from a 
foreign body There was profuse excretion 
and the conjunctiva was congested and red 
A marked congestion of all the vessels at the 
limbus took place Usually this acute reaction 
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and continued to do so until in several of the 
eyes, at the end of 3 to 4 months they had 
covered one-half of the surface of the eye 
Furthermore, it was observed that in the gross 
anatomical changes there was a marked in- 
crease m the vascular supply to the transplant 
characterized by an increase in the number 
and size of the blood vessels In the trans- 
plant itself there yv ere many large translucent 
gray areas 

In the study of the micropathology, the fol- 
lowing changes were observed The formation 
of large cysts which corresponded grossly to 
the gray translucent areas These cysts were 
similar to those which are frequently observed 
m the microscopic picture of benign prostatic 
hypertrophy The cells lining these cysts were 
usually cuboidal, in some instances they were 
completely flattened m character The second 
important change were areas where the 
glandular structure had undergone marked 
hyperplasia and hypertrophy In many sec- 
tions the glandular epithelium was three to 
four layers deep with an increase in the 
papillary arrangement of these cells 

SUMMARY AND CONCLUSIONS 

i The results of the autotransplantation 
of the prostatic tissue in the eyes of rabbits 
are recorded 


2 Pieces of prostatic tissue were trans- 
planted and grew when they were placed in 
the antenor chamber of the ey e of the rab- 
bit 

3 The tissue maintained its normal struc- 
ture 

4 The glandular cells proliferated along 
the antenor surface of the ins and reproduced 
gland-like spaces 

5 The ease of transplantation constant 
visibility, a fluid filled space for growth and 
nounshment and prompt \ asculanzation lead 
us to believe that the antenor chamber of the 
eye is an ideal location for the study of trans- 
planted prostate 

6 Preliminary 7 observations from the use 
of the tuo pituitary-like hormones on the 
transplanted prostatic gland are gn en 
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Fir 3 Case 4 Tdgc of Beyer's patch Vote the great 
depth of tissue between the musculans mucosa; and the 
muscle coat, also the thick 01 erhanging exudate on the sur 
face of the mucosa. Hematoxylin and cosm stain, X30 

tarv la mph follicles renaained as only necrotic shad 
ows of their former structure, with here and there a 
fen intact lvmiphocv tes around their periphery 
(Fig 3) One interesting feature was the compara- 
tive absence of pol\ morphonuclear leucocy tes in the 
presence of such marked necrosis, such extensive 
fibrin formation, and such enormous numbers of bac- 
teria While a fen leucocytes ncre seen usually 
dose to the mucosal surface, manv of these had 
pyhnotic nudei The infiltrating cells in the nail 
were sparsely scattered and nere made up for the 
most part of large mononuclear cells with oval, pale 
staining vesicular nuclei (Tig 4) These nere inter 
preted as endothelial leucocy tes There nere also 
scattered ly mphocy tes Another striking feature 
nas the degree of edema particularly in the sub 
mucosa This extended throughout the cecum and 
up the ascending colon, well beyond the areas of 
ulceration It nas this edema rather than the cellu- 
lar infiltration which accounted for the marked in 
crease in thickness of the wall of the colon (Tig 5) 
Many of the solitary 1 \ mph follicles also showed 
necrotic centers with ulceration of the overling epi 
thelium, giving the follicle a crater-like structure 
This appearance was accentuated b> the presence of 
a thick, fibrinous, necrotic membrane which vs as 
adherent to the nm of the crater and overhung its 
edges (Tig 6) Sections stained for arnebas accord- 
ing to the technique recently described by Meri 
nether were negative The muscular portion of the 
wall appeared to suffer less severely than the other 
structures In places it showed little change, while in 
those regions corresponding to the most extensive 
epithelial damage, there were varying degrees of in- 
tercellular edema, with infiltration with a few mono 
nuclear cells The muscle fibers themselves did not 
appear to be senously damaged In the subserosa 



I ig 4 Case 4 Photomicrograph of submucosa of ter 
nunal ileum, showing the tvpc of cellular reaction Note 
the scarcity of polynuclear cells Hematoxylin and eosin 
stain XbS5 

also were varying degrees of edema and sparse cellu- 
lar infiltration, while the serous surface for the most 
part appeared to escape In only a few places could 
one sec thin deposits of almost acellular fibrin on the 
serous surface The blood vessels, on the whole, ap- 
peared to suffer but little Vo change was noted in 
the arteries and arterioles Some of the veins, how- 
ever, particularly those adjacent to the more exten- 
sive necrotic areas were filled with thrombi, and in 
these regions too there were small areas of pcrivmscu 
lar hemorrhage The majority of the lv mphatics 



Pig 5 Case 4 Section of colon In lower part of field 
whole thickness of muscular portion of waff is shown Be 
tween this and the musculans mu cost; is the extremely 
edematous submucosa Hematoxylin and eosin stain, X30 
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while «D of the 6 cue* ibawed slight aggluti- 
nation with a known motile Badlltis cob, no 
agglutination ni obtained with the sera of 
mother control group of 7 patients against a 
known strain of Bacillus cnti 

These results might be Interpreted as mean- 
ing that Bacfllns W was the causative or 
ganism that agglutinin* against that organ 
Ism were produced In 4 of the other 6 cases 
tested, that the organism it closely related to 
the colon baefflos and for this reason there Is 
some group agglutination” with an ordinary 
strain of Bacillus coll That this Is the correct 
Interpretation U by no means established 
The aeries of cases as sreD as that of the con- 
trols Is altogether too small to permit of inr 
definite conclusions Much more work re- 
mains to be done 

The tenon, It is true bean a certain re 
semblance to that seen In some types of baril 
lary dysentery In dysentery however the 
disease Is usually more widespread The cdlu 
1 st infiltration ts greater hemorrhages are 
more pronounced the rrlrma is less m«rVed 
and what la of much greater significance is the 
fact that the patients have frequent bowel 
movements In the cases reported here diar 
rhea was conspicuous by Its absence This, in 
view of the degree of inflammation ts difficult 
to explain 

Clinically tbe disease has been repeatedly 
mistaken Inr us for acute sppendldtls. To oar 
knowledge there are no differentiating points 
in the history physical examination, or labo- 
ratory findinga Postoperatively it has been 
noted that the increased temperature has re 
turned to normal very slowly 

Thus far we have failed to find In the lit era 
tare any detailed reports of a similar condi- 
tion That the disease ts closely related to 
that variously described as regional Oeitia, 

chronic destining enteritis, 01 benign 
granuloma of the Intratinea we have great 
reason to bell eve Increasing numben of case 
reports under the headings mentioned are 
finding their wav into the literature (1 1 4) 
Tbe majority of the patients are adults and 
have come under observation when the disease 
has readied a chronic stage In some the con- 
dition has simulated malignancy and at 
tempts have been made to Indicate its benign 


nature by the use of such terms as benign 
granuloma of the Intestines or Infla mma 
tory tumor of the Intestines Undoubtedly 
there have been induded within this group 
conditions of varying etiology but recently 
Crohn, Glnsburg and Oppenheiroer have at 
tempted to separate what they believe to be a 
specific Hfnfral entity which they have drag 
nated as region d Adds ” This condition Is 
defined by them as a disease of the terminal 
ileum affecting mainly young adults, charac 
terlxed by a subacute or chronic necro tiring 
and destining Inflammation. The ulceration 
Is associated with a disproportionate coanec 
tfve tissue reaction of the remaining walla of 
the Involved Intestine, a process which fre 
quently leads to stenosis of the lumen of the 
Intestine associated with the formation of 
multiple fistulas The disease is clinically fea 
tuied by symptoms that r ese m ble those of 
ulcerative colitis, namely fever diarrhea and 
emaciation leading eventually to an obstruc 
tion of the small Intestine the constant oc 
currence of a mw In the right Iliac fossa usu- 
ally requires surgical Intervention (resection) 
Tbe terminal Denm Is alone Involved The 
process begins abruptly at and Involve* the 
ileocecal valve in its m trims! intensity taper 
ing off gradually as it ascends the fleam orally 
for from 8 to 11 inches The familiar fistulas 
lead usually to segments of the colon forming 
small tracts communicating with the lumen 
of the large intestine Occasionally the ab- 
dominal wall antenoriv ts the lite of one or 
more of these fistulous tracts 

If tbe condition which we have described 
represents the early acute stage of what these 
observers designate as regional ileitis. It at 
once become* obvious that the definition given 
requires *ocnc modification The majority of 
the cases reported by these authors were 
young adults, the oldest patient being 5a and 
the youngest 1 7 If as is believed the process 
ts an inflammatory one there would appear 
to be no reason why children should be im- 
mune The ages in our senes were as foDowi 
8*4 you* o Years, 3 years, and years 
Tbe detailed pathological findings are from 
the youngest case 

Oi greater difficulty of reconciliation fa the 
location of the lesion This according to 
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Crohn is the terminal ileum He states “m 
this disease the rectum and colon are ne\er 
involved ” If this statement is correct then 
the condition which we have described is ob- 
viously not one of regional ileitis In none of 
our cases was the disease confined to the ter- 
minal ileum In each instance there n as some 
invoh ement ot the cecum or colon It should 
be pointed out, however, that in all 4 cases 
not only was the evidence of disease much 
greater in the ileum than in the colon but 
that all of our cases were seen during the acute 
stage while m all of the cases m which Crohn 
and his co-workers had an opportunity to 
study resected material “ the patient had been 
ill for at least a year ” Is it not possible that 
in some of these patients during the acute 
stage there may also have been some invoh e- 
ment of the cecum’ 

A glance at Figure 1 is sufficient to show 
that the ulcerative process is much more 
marked in the ileum stopping almost abruptlv 
at the ileocecal valv e although the edema of 
the colon is very pronounced It is therefore 
quite conceivable that resolution m the colon 
might proceed to completion while the in- 
flammatory process in the ileum might be pro- 
gressive In this connection also we should 
like to draw attention to the statement of 
Crohn that “ the familiar fistulaslead usually to 
segments of the colon forming small tracts 
communicating with the lumen of the large in- 
testine ” While such fistulous lesions involv- 
ing the colon may usually commence as pn- 
maty ulceration in adjacent coils of ileum 
that they never develop from lesions primary 
in the colon mav be \ eiy difficult to establish 
so that the bald statement ‘ that the terminal 
ileum is alone involved is perhaps too sweep- 
ing 

Then too it should be pointed out that 
Hams, Bell, and Brunn m discussing the 
nomenclature of this disease also question the 
advisability of limiting the disease process to 
the terminal ileum In one of their reported 
cases, and m another not descnbed in detail 
the lesions ‘ involved mainlv the jejunum ’ 
They therefore suggest the more inclusive 
term of ‘ chronic cicatrizing enteritis and ex- 
press the belief that with ‘ more universal 
recognition by surgeons ot this disease process 


other cases will be reported mv olving the jeju- 
num as well as the terminal ileum ” The same 
w e behev e may be said of the cecum and colon 
However, while the name suggested by Crohn 
appears to be too limited, that suggested by' 
Hams may on the other hand be too compre- 
hensiv e Recently under the title of ‘ chrome 
cicatrizing enteritis ’ Donchess and Warren 
report a case with inv olv ement ot the entire 
cecum and ascending colon in a woman of 62 
y ears, and present a symopsis of 24 other re- 
ported cases in which there is involvement of 
both cecum and colon That these cases 
should all be included here is a question 
While all may' hav e shown a chronic cicatriz- 
ing process in some part or other of the intes- 
tinal tract y'et some of them (including their 
own reported case) appear to hav e been sec- 
ondary to appendicitis That such a condition 
should follow acute appendicitis with exten- 
sion of the inflammatory process to adjacent 
cecum and colon is not inconceivable, but is 
this the condition that Crohn is attempting to 
isolate from what he calls the * hodge-podge 
or melting-pot in which are thrown all those 
benign inflammatorv intestinal tumors u hich 
are neither neoplastic nor due to a specific bac- 
terial agent’ 5 We think not So that bv 
whatever name this condition ultimately 
comes to be known care must be taken that it 
be not too restnetiv e on the one hand or too 
comprehensiv e on the other hand 

Clinically another apparent discrepancy 
requires consideration According to Crohn 
one of the symptoms of * regional ileitis ’ is 
diarrhea, this was conspicuously absent in all 
our cases except in Case 3 m which fluid 
mov ements were noted following the adminis- 
tration of milk of magnesia Here again let us 
point out that most of Crohn’s patients had 
been ill from sev eral months to 2 vears before 
coming under observation ’ and very little is 
known or recorded of the symptoms in the 
earlier course of the disease It is quite con- 
ceivable that as the disease progresses and 
ulceration and cicatrization become more 
marked a chrome diarrhea might develop 
n hile inquiry into the historv of these patients 
at the time of their acute illness might rev eal 
the fact that diarrhea was not always a con- 
stant feature 
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In the more acute cases to which Crohn re 
fers, the finding* M noted at operation axe 
alrooat identical with whit wc have observed 
In ipeakfng briefly 0/ the early phases of the 
disease be state* the latter (that b the earij 
phases) are sometimes encountered at the 
operating table following an fllncai of from 1 
to 1 week* and diagnosed 15 a rule a* acute 
appendicitis At this time the ter mina l fleum 
I* found thickened, soggy and edematous. the 
serosa ii a blotchy red. The mesentery of the 
terminal ileum f* greatly thickened aid con- 
tain* numerou* hyperplastic gland* Owing 
to the possibility of spontaneous resolution 
resection ha* never been performed at thJa 
itage *o that we have do knowledge of the in 
tra -intestinal changes present at this time. 

Unfortunately he does not atate whether 
any of these patient* were followed and 
whether their subsequent history wa* in any 
way similar to that of the chronic cases which 
be describe*. If however they do represent 
the acute stage of the disease, the striking 
similarity between his description and our 
own observation* at least mggeats that we are 
dealing with the same condition If this as- 
sumption b correct then the description of 
the intra-intestlnal changes daring the 
acute stage 0/ the disease which we h*\ e been 
fortunate enough to observe in Case 4 and 
which we have described In some detail, should 
add further to our knowledge of this subject 
As for our non fatal cases, these *fli be fd 
lowed with Interest and will be reported upon 
at a later date. 


In the meantime it is thought advisable to 
place our finding* 00 record in the hope that 
further interest m this disease, particularly ia 
the acute stage, may be aroused and its true 
etiology recognised If thb disease 1* of Infec 
tiou* origin n we believe it Is, the discovery 
of an etiological agent is much more likely to 
be made during the acute atage before there 
has been opportunity for widespread invasion 
by the normal flora of the inteatfna] tract 
Conclusions based upon bacteriological Inves- 
tigation carried out during the chronic stage 
will probably be of httle value. 


stnoiA*Y 

Four cases of acute fleocolitb with marked 
edema of the intestinal wall are reported ooe 
with postmortem finding*. The cflnica] re 
semblance of tins disease to acute appendicitis 
b pointed out Its relation to “renmal Del 
tia, or chronl dcainnng enteritis” is dts- 
cusaed and it is suggested that the case* re- 
ported here may represent the acute phase of 
thb condition. Its etiology remains obscure 
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THE EXPERIMENTAL PRODUCTION OF EXCESSIVE 
ENDOMETRIAL HYPERPLASIA 1 

S ZUCKERMAN, MRCS, and ARTHUR H MORSE, M D , T A C S New Ha\ ex, Connecticut 


A BNORMAL uterine bleeding occurring 
/\ just before or during the menopause 
A I and in the absence of gross pelvic le- 
sions is frequently associated with a notable 
hyperplasia of the uterine mucosa In some 
instances the glands are so greatly dilated that 
we are accustomed to speak of microscopic 
sections of such an endometrium as having a 
“Swiss cheese” pattern By most authorities 
the hyperplasia in question is attributed to 
an ovanan disturbance characterized by an 
over secretion of estnn in the absence of cor- 
pora lutea Indeed Witherspoon advances a 
step farther and postulates that the unop- 
posed action of estnn on the uterus results 
both in immediate endometnal changes char- 
acterized by hyperplasia and in more latent 
myometnal pathology in the nature of fibro- 
myomatous neoplasms 
There is definite experimental evidence 
which favors the first part of this view Thus 
Hofbaucr concluded from his experiments 
upon guinea pigs injected with alkaline ex- 
tracts of pituitary glands that the internal 
secretion of the ovary is essential for hyper- 
plastic changes ocurnng in the upper part of 
the uterine mucosa the “functionalis ” On 
the other hand he holds that the basal layer 
as judged by the response of this structure to 
repeated pituitary administration in ovanec- 
tomized animals is under the control of the 
antenor pituitarv Fluhmann has demon- 
strated an excessive production of estnn dur- 
ing the course of endometnal hyperplasia and 
has suggested the name ‘ hypercstnnism ” to 
desenbe the condition Again Burch, Wil- 
liams and Cunningham operating upon two 
patients for hyperplasia of the endometnum 
failed to find corpora lutea in the ovancs of 
cither Howex er, a follicular cyst was present 
in the oranes of both patients The fluid 
aspirated from these cy'sts was injected into 
spar ed mice and rats The changes previously 
found m the endometrium of each patient 
"ere similar m mam respects to those found 


in the uterus of the expenmental animals 
receiving the fluid from that patient 

In a second senes of expenments Burch and 
his associates mjected spayed rats and guinea 
pigs with varying amounts of estnn for an 
average period of 3 weeks, the daily aver- 
age injection consisting of 25 rat units A 
large percentage of the expenmental animals 
showed charactenstic cellular reactions of 
the endometnum as well as Swiss cheese dila- 
tations of the glands The microscopic ap- 
pearances of the specimens were very" similar 
to those of human hyperplasia of the endo- 
metnum A further senes of experiments w as 
reported in which hyperplasia was brought 
about as the result of continued estrus pro- 
duced by partial castration 

Definite expenmental evidence that the 
unopposed and prolonged activity of estnn 
is capable of inducing a degree of endometnal 
hyperplasia sufficiently' pronounced to war- 
rant the designation “Swiss cheese hyper- 
plasia” is up to the present available only' for 
the guinea pig The present paper is a report 
of the expenmental production of this type of 
hyperplasia m two catarrhine pnmates the 
chimpanzee (Pan saty'rus) and the sooty 
mangabey (Cercocebus torquatus aty r s) 

EXPERIMENTAL DATA 

a Chimpanzee The expenmental animal was an 
adolescent female that had been used in a stud\ of 
the sexual skin (Zucherman and Fulton, 1034) At 
the time of the expenment she was about S years 
old and though she had shown signs of o\anan 
actmtj (as judged b\ swelling of the sexual skin) 
for some 14 months, she had nexcr menstruated 
Bilateral gonadectomi was performed on September 
ao 1033, the oxanes contained numerous small fol 
licles, but no luteal tissue ApparentU the animal 
had ne\ er ovulated 

Between October 0 and October 2S 1033 estnn 1 
was administered in gradualh mounting doses until 
a total of 21,100 rat units had been injected The 
maximum dosage gnen in a single dax was 1000 
rat units 


lb,, r™r,,vr l.l 'XO reaewradv supplied!)} ih r I*ji 
i’T Compan) thrmieb the coartrar of Dr Oliver Framm iml t,v i 
Schenng Corporation through the kindnera of Dr Crrvon Strarrell 


vorporanon tnrouch the Uadnera of Dr Crr-ron Strarre 
'loom the Deportments of Phynolop} and of Obstetric* and C\ nceolot^ \ ale tTmvmm School of Med race Accepted for pulihcalrcm 



STJRGFRA GY\ECOLOG\ AND OBSTETRICS 


to 



>'>» ITwtcnu-jwrjuh aboa r.t- tsdoairlrann cf 

ckuwiR U |W fld </ cmtr «f E/tlorK *( f*tui 

totaling oi i»l omt* X 


The astral, hkfa mi in a poof ad emaciated 
codUiem, aamfked o*i October >6 Tbe rrpro 
dncl »t wpm ere mroedlately freed, nd the M 
knaingr* deaenpoca of lb* ntenu karh after *ex 
Honing *» «*u>ed lib Mrifr hewalum and 
*oen 

Cjujc dilatation of tb* gtaoda, hveh r« nnraet 
oa*> u dupiajed tt all le\ eU of the mocos*, *od p 
vmbW t the nakrd *rt the condition tcrteiuSiag 
Irora the t» bon* of l be psendobteoriraat fuodu* 
*» Ur duan *» the lattice* ill voftlu gland* nr* 
coded nod branched, and man re fiDni lb »ecre 
Uoo and o»t off glandular relb Tt* aurfac* ey* 
thebum ta ae-meahat trrqpth . nod wl u UD u 
that of tbe gi-»nd*. and rtn u*a*ll corrected nudes 
nr placed toaard tbe free border of tbe ceil* Scene 
cJ tie atandola epithelium la f a unula character 
with tbs oades 1 in* not tbe cell margin, and tbe 
detym part* of the caO* occnjaed bi tile atainwg 
gkihute* On tbe bole, banner the fUodub 
epitVSium u tafler cotamna tape than tbe aurfac* 
epetbebom I tba deeper gland*. tbe ud« are 
more proemwset than those a**m tbe cavuro tan, 
and tbet re tmtaS •mated aotae-ahat t from 
ibt frea tatrpsa oJ the cxD* In tbe dilated ad 
cynic gland tie epithelium ia rre-rub in «km 
pUcea Aitt oed, mother* beapad Tbe ppearance* 
scggMt that fter degeneration or rupture of tbetr 
to»g eeS*. *oin« of (be** ghndui* c>*l* discharged 
tbo cooleau cat tb* oavum tan b> rapture of 
tbe aurface trathebum, tin* prows* accounting tor 
aocQe of tba rregulantw* in tbe Utter ud perb*p» 
also for acme Locabatx! ecu muh (iota of Koi^rt* 
ou* eonooptab material that are to be seen n tbe 
*obep»tbei*l sooe Tbe alroma a Ughth packed 
except tea rd the ca m In, here t i* aooe 

bat edematoua lb* mucosal blood esse!* r« 
dilated, bat there are no artri aaaocm* of blood 
nor can r cd tbe atrocstal ceilecuoa# of fcemoge 



fit PbcacnocTcicxapfc ibssiog endnrartriare of 
[■*•*»!*? at end of OMrx of rstrw mjrcuere toUhag 
SlAli r»t arstt Not UwKgMTtia*! aona of lirirwrity*. 
o>i lb* ddatad chad* X+o 

tveaaa eagtnopbibc material be ascribed Ub a 
reflate t t ptmow rttravajattoea 
C>atic *Uryi« do not occur either in tb* kthtnua, 
or fa the cervical canal 1 erw* aeclfon tbe, utenne 
lumen in tb* repoc of tb* Utbmu* baa tba abape of 
aut pouted ttnr flattened from back 1 front tbe 
epubebnen f tbe aurfact of (b* part of tb# nteroa 
cquali w bn*ht and ofberaoe rtaem blea that erf tbe 
coded gbmd*. the nurW King toa rd tbs Irrr m* 
pna of tbe cefia, tbaotopbum erf » Web u broken p 
into bgbi atasmag gfoboJe* The epithelium of the 
remeal canal a amnia tn appearance bot taBer 
<li« ) 

b M e«Vr if. rr aceWi UegnaJar *fi ) TV ex 
penroeatal aaimal a* a foB mat re soot manga 
«n one erf the Obi VtcaW moalara, hose men- 
strual crtW* bad been fofbvaed for ) ear prmaou* 
to coars# of e*lnn mferUoot Tbs erage tengtb 
of tbe ten pfreedmg cjde* a* 3 d*> (range ip 
l sil bat nn inject wo* ere begun oc tb* t eJftk 
da of tbe eW-.eruh ode nd gireo dad until 
total of J3/1J5 rat mta had been adtntatalered, tbe 
tnavmam mount drouuttered on tingle d»> be- 
njt j no rat emit* TreeumaW} ■■ reaalt a! tbes* 
sa«r. ckism of tbe foflxukr boratme, the neit 
memlrnaJ penod did no* ppear hen axpected and 
the ode preiooged taeff for rj d* Or) the fiftv 
third da\ the aramal died tter an abrupt tBiiea* 
hack laattd tik Section* of tbe tern* ere 
prepared ad rtaraed tb iloer 1 bcmalum and 
enais TV bifiologxal ppearanm m ai 
7 In mu. The greateat depth of eodoroetrinra 
ib an part of tb# earned preparation* tt $ mSS- 
rastere Tbe muscular latere of tb# Otero* ppe* 
health txrt the mucosa preaeutt jacture erf unutaal 
dejrertfratwn 

Tb* Mperbcal third ( tbe aadcmetriiim » con 
Dderabl degenerated and ppeare a* a aomeahat 
boevogeneoaa racnoiatxd eosraoplobc matn>( *tn 



ZUCKERMAN, MORSE PRODUCTION, EXCESSIVE ENDOMETRIAL HYPERPLASIA 17 


bedded in uhich are stromal and epithebal cells in 
all stages of degeneration Completely degenerated 
glands are also represented in this zone The blood 
vessels of the area are intact, however, in spite of the 
degeneration of the tissues surrounding them At no 
point in the uterus, which was sectioned at various 
levels, was any extravasation of red blood cells seen 
The surface epithelium is mostl\ intact, but the 
majority of the cells, w hich are arranged in a single 
lax er, Rive undergone pronounced vacuolar degen- 
eration Verj httle is left of the cells in those places 
where this process has proceeded farthest, although 
the basement membrane remains intact even in such 
regions The degenerated remnants of surface epi- 
thelium, and presumably of cells of the superficial 
third of the mucosa as well, can be seen in the lumen 
of the body of the uterus 

The degenerated superficial zone grades into more 
healthy basal endometrium, which has a tightly 
packed stroma 

The uterine glands are numerous, and are mosth 
straight. Many are dilated and slightly coiled, and 
some are even cvstic. In the basal zone of the 
endometrium, the narrow, elongated, highly chro- 
mophihf nuclei of the glandular epithelium occupj 
the greater part of the cell bodies The nuclei in 
more superficial zones arc generally situated in the 
middle third of their cells, separated from the basal 
third b) clear vacuoles, and from the free margins of 
the cell by granular eosinophilic cjtoplasm The 
basal vacuolation appears to represent degeneration 
and not secretion, it seems to be the first step toward 
the total disintegration of the cell bodies, the next 
being the vacuolation of the granular cvtoplasm 
which hes superficial to the nuclei 

C) stic glandular changes are confined to the body 
of the uterus and do not extend beyond the isthmus 
There is practicallj no degeneration m the cervical 
canal, the epithelium and glands appearing relatively 
health) In this region of the uterus, both the sur 
face and the glandular epithelium is high columnar, 
and both the main uterine lumen and the glands, 
some of which are greatly dilated, are filled with 
mucus, m which are numerous leucocytes which can 
also be seen penetrating the cervical epithelium 

The ovaries The ovaries of this animal were sec- 
tioned serially They presented the typical appear- 
ance of ovanes removed from animals which have 
been treated with estnn They were small, follicular 
growth had been retarded, and there was a great deal 
of follicular atresia No functional corpora lutea 
were present, and the only remains of such tissue 
were old and degenerated corpora obviously belong- 
ing to cj des preceding the one in u htch the animal 
was injected with estnn (Fig 2 ) 

To our knowledge endometrial degenera- 
tion of the extent and character presented in 
this specimen has not before been described 
as accompanying the administration of estnn 
The appearance of the tissues makes it un- 


likely that the pathological appearance of the 
endometnum was due either to postmortem 
changes or to changes brought about m the 
preparation of the sections It is possible that 
the change was due to the very large dose of 
estnn administered, and it is also conceivable 
that the degeneration was an accompaniment 
of the acute and bnef illness that preceded the 
animal’s death Whichever may have been 
the case, the factors which brought about this 
picture of degeneration are immatenal from 
the point of view of this discussion From our 
present point of view, the important fact is 
the existence in this mangabey of considerable 
endometnal hyperplasia as indicated by the 
numerous glands of the mucosa and more par- 
ticularly by cystic dilatation The extent of 
the latter ch ange is not as great as that which 
is shown by the chimpanzee described N e\ er- 
theless the amount of hyperplasia and glan- 
dular proliferation is far greater than has 
previously been described as following the 
injection of estnn into monkeys 

EVALUATION OF PREVIOUS EXPERIMENTAL 
WORK 

With respect to previous experimental work 
upon Primates Edgar Allen injected a spa> ed 
Macacus rhesus over a penod of 22 days with 
a total dosage of 1065 rat units of hpoid and 
aqueous extracts of human placenta and of 
liquor folhcub from pig ovanes At the end 
of the experiment the endometnal glands 
were extremely long and showed considerable 
coiling and branching m the tips next to the 
internal muscular layer In a further senes of 
experiments a total of 550 rat units of extracts 
from human placenta and from liquor folbculi 
of pig ovanes was administered to three 
ovanectomized monkeys over a penod of 24 
days The animals were then killed on the 
first third, and fifth days after the last injec- 
tion The utenne mucosa of the animals killed 
on the first and third days after the last mjec- 
tion was pearly white, spongy, and edema- 
tous That of the monkey killed on the fifth 
day was in an early menstrual stage Histo- 
logical sections showed a typical earl} men- 
strual endometnum 

Robertson, Maddux, and Allen injected 
ovanan hormones into 4 ovanectomized adult 
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female monkeys. In i * total of 447 rat nulla 
of lipoid extract of human placenta in ofl aolo 
tioo waa administered over a period of 48 
day*. In the 3 other animals, the period of 
inject km bated from 14 to *7 days, and the 
total <io**ge ranged from 881 to 9S1 rat emits. 
In 3 animals corpora lutea were also im 
planted. Two experimental menstrual period* 
followed the cessation of injection* of the 
otrua producing ovarian hormone. Sections 
of the uteri showed typical menstrual endo- 
metria of the QOQ'Ovulitkijj type Three Im- 
plant* of recent human corpora lutea did not 
increase the growth of the endometrial gland* 
beyond the interval stage In all the*e studie* 
endometrial hyperplasia did not proceed be 
yood the point characterised by bog tubular 
gland* 

b (sr u «c are aware only Werner and 
Collier have Unified the effect of atria upon 
the human endometrium. These author* ad- 
ministered to 5 women previously subjected 
to bilateral ovariectomy a total dosage of 
*5,100 rat units of theelin aver a period of 
84 day* A histological examination of the 
curetting* obtained following this treatment 
showed an Increase In the amount of endo- 
metrial tissue and the presence of hypercisstic 
glands which were Irregular In form and simi 
iar to the glands found in endometrial hyper 
plasla of the human uteru* The hyperplasia 
produced, however was far less than that 
manifested by the chlmpanaee and manga bey 
which form the subject of this report and 
about the same a* that Induced In the studies 
on monkey* which axe died in the preceding 
paragraph 

A* was noted in the introduction to thi* 
paper the lesion under cHscusakm is generally 
believed to result from a disordered ovarian 
activity Indeed in many patient* who com 
plain of menorrhagia and in whom a hyper 
plastic cocuSUon of the endometrium I* found, 
corpora lutea are abaeot from the ovane* 
and in addition it is found that the ovaries 
present cystic changes It is assumed there 
fore that the hyperplastic lesion of the endo- 
metrium is due to the unopposed action of 
estrin. 

In this connection the investigations of 
Smith end Smith are of interest These 


author* found that progestin prepared accord 
ing to the method of Comer and Alien csoies 
the excretion of Injected estrin in rabbits. In 
a further study upon 8 women, 4 of whom 
presented an amenorrhea 3 of whom were 
sterile, and 1 of whom was normal Smith and 
Smith concluded that as In rabbit*, estrin j* 
excreted only when the human organism ha* 
been exposed to the action of corpus loteum 
In a of their patients 1 a woman who had 
been coznpletefy amenorrhefc for 3 years, 
there was a ± reaction on the twenty' fourth 
end twenty-eighth day* of the cycle for the 
excretion in the urine of estrin given or*E\ In 
the secood patient, who had had no menstrual 
flow since a pregnancy * year* previously 
there was a consistently negative reaction for 
the excretion of estrin given orally The result* 
in both these case* were Interpreted by Smith 
and Smith a* latffathir that no corpus fate um 
■waa present during ute period over which 
these patient* were tested. The result* which 
were obtained by these author* also suggest 
that estrin is most effective In the absence 
of corpora lutea 

As noted herein corpora lata are absent 
from the ovaries of many women in whom 
menorrhagia is associated with a rtxndular 
hyperplasia of the endometrium This dlnkal 
boding, taken together with the InvoUga 
tiona of Werner and Collier and those of 
Smith and Smith, and with the result* which 
were obtained following the administration 
of 1 zoo rat unfta of estrin to a castrated 
chimpcnxee and of 33 675 rat unit* of estrin 
to a normal monkey support the hypothesis 
that the unopposed action of estrin plays an 
important rtle zn the production of guodular 
hyperplasia of the endometrium 

unoxAav 

The present paper Is a report of the expert 
mental production of an exce s riv p endometrial 
hypcrphuU identical In all macroscopic and 
microscopic characters with the Swiss cheese 
hyperplasia of human pathology which oc 
curred in a castrated adolescent chimpanxct 
following a course of estrin Injection* totaling 
si 100 rat unit* and In a normal mangtbev 
monkey after a course totaling 33675 rat 
units 
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EXPERIMENTAL STUDIES ON THE EFFECTS OF THE 


PERFORATION OF 

VLFK>0 BLUXXT.M 

T HE following description of the coo di 
Lion that develop* after perforatsem of a 
peptic ulcer b jpvm by Homans in hi* 
Ttsib+ck J Surgery 

Th« armptec* oJ m acute per for* doc fato tb* 
Lm pei-itcoe*! cavity wttk * sodden, sgemufag 
epigastric pain, si syi associated with cridtocas at 
mock, »od uwsaGr acrompaaled by vwnrlb** 

Tb* p*ia. t (met, Ii focabicd bat soon beemen fra 
erat haiku ti marked, lb* (ace «!r» n, the side cold, 
tic reparation shallow (he abdomen retracted cod 
of boirtflike rigtefair The peritoneal tesnlt fa man 
Hidden tad violent than that earned by ay bat tb* 
meat esaremd l cat* oca of apneodiaib and tsnder 
ne*», sharply focahred am the repoo of tie nicer 
usually can b* bnmgbt oat At lint the tempo* tot* 
fa rubnnrmal, t be pofae Ettl* slrratsd la tb* tic* of 
tneb * dean-ent etoerfmey. it wocld hardly maiiar 
that wo earlier story of alcer could be obtained 
Howrrtr, tb* <ft*e*** fa not al yi so plainly la- 
belled Perforation In the coarse of an skohofcc 
Spre* fa coofimng perforation opon ao empty stom- 
ach, though anasoal, caasrs symptom* of compara- 
Uve cnSkinrM, and tone auodwwl perforations 
ckwdy droulai* ppetwbdtis I the** latter the 
dacdenal content le*k* oat principally Into tb* right 
bdome*, catering local tendenjem anil ^J*«m Thai 
there mar occur epigastric pain, fottovwd by pain, 
■arenas, and raoscokr rolatiact vn tie lower right 
sbdoewn — a picture of pcwncbdisa 

The experiment* to be described in this 
paper were performed in an effort to find the 
factor* which are responsible in the main for 
early wart re sign* and aymptotn* that follow 
the perforation of ulcer* Further studies 
were performed in an attempt to determine 
the mechanism by which the circulatory col 
lapse take* place in order that the alteration* 
might be compared with those that are ob- 
tained fa experiment* In which shock. ia pro- 
duced by other mam* 

For purpose* of thi* study It termed in 
advisable to produce a perforation of the 
stomach or duodenum, aa tWa would hare fa 
troduerd the operation and the anesthetic as 
compCcatfag factors Abo thi* method does 
not allow one to determine which of the fluids 
that escape Into the peritoneal cavity are re 
sponsible for the ill effects Therefore a con- 


PEPTIC ULCERS’ 

) KaWTOIA, TtN*!-*»»V 

dition similar to that which fa observed follow 
fa* the perforation of a peptic ulcer wa* pro- 
duced by Injecting singly or In various combi 
nations the different upper intestinal juices as 
collected from other dojpu 

urnraca 

Elk was obtained by cannula ting the com 
mon doct after having ligated and divided the 
cystic duct. It was collected fa a balloon 
which was attached to the dog by the method 
of Rous and McM aster Pancreatic juke wss 
collected in a similar way from a cannula that 
was placed fa the main pancreatic dact after 
having Bgated said divided the accessory duct 
by the method of Oman. The duodena! secre 
tion was obtained by pladng a cannula fa a 
dosed loop of the duodenum whkh had been 
freed of it* bBe and pancreatic connection* 
The continuity of the intestinal tract waa re 
stored by anastomosing the stomach to the 
Jejunum The secretion from the stomach was 
collected by making a dosed pooch of the 
lower two-thirds of the stomach into whkh a 
cannula was placed The upper portion of the 
stomach was then anastotnoacd to the Jeju- 
num 

The bafJoooj ia which the various secretion* 
wore collected were emptied daily Into sterile 
containers The fluid* were tested aa to steril- 
ity on blood agar plates 

The fluids were injected fa varying amounts 
and fa varying combination* Into toe perito- 
neal cavities of onjuvarthetlxed a nim als Syr 
iages of to cubic centimeter capacity aad 
medium sised needles were used for the fatro- 
dcction Alterations fa the general behavior 
of the animals m the pulse rate and fa the 
hematoent reading* were observed In the 
experiments fa which death occurred the ap- 
pearance of the fatraperitoneal structures was 
noted and the quality of the free fluid fa the 
peritoneal cavity wss determined 

la the experiments fa which the effect* on 
the circulation of the fatraperitooeal injection 
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of the various fluids were studied, determina- 
tions of the cardiac output, pulse rate, maxi- 
mum and minimum arterial blood pressures, 
blood concentration, femoral and splenic arte- 
rial inflow rates, and the body temperature 
were performed Morphine was used as the 
anesthetic in these experiments After having 
performed the control determinations, vary- 
ing quantities of bile or pancreatic juice or 
both were injected into the peritoneal cavity, 
and another set of studies was made shortly 
thereafter Additional determinations were 
earned out at approximately hourly intervals 
throughout the course of the experiments 

The cardiac output determinations were 
earned out according to the Fich pnnciple 
The artenal blood was collected under oil from 
the femoral or carotid artery and mixed ve- 
nous blood was obtained from the right heart 
The determinations of the oxygen content of 
the blood were earned out with the Van Slyhe- 
Neill apparatus The oxygen consumption 
was measured with the Benedict spirometer 
A cannula, which was placed in a femoral ar- 
tery and connected to a mercury manometer, 
was used in determining the blood pressure 
Maximum and minimum valves were used 
Hematocnt readings were determined by the 
use of Van Allen tubes The artenal inflow 
rates were performed by the method which 
was desenbed by Bartlett and modified by 
Erlanger 

At the completion of the experiments, the 
animals were killed painlessly and autopsied 
The mtrapentoneal structures were examined 
and the quantity of free fluid in the pentoneal 
cavity was determined 

RESULTS 

I The effects of the mtrapentoneal injec- 
tion of the fluids on the general condition of 
the animals, the survival penod, and the blood 
concentration 

All of the animals became ill following the 
introduction of rather large quantities of one 
or more of the upper intestinal juices Vomit- 
ing usually occurred shortly following the in- 
jection The a nim als appeared weak and there 
was usually an early and significant increase 
in the pulse rate The condition then seemed 
to improve for a while as has been described 


by Homans m instances of perforation in the 
human 

A The effects of pancreatic juice Death 
did not occur in any of the 9 experiments in 
which uninfected pancreatic juice was intro- 
duced into the pentoneal cavity The quan- 
tity that w'as injected vaned from 11 to 39 
cubic centimeters per kilogram of body weight 
In most of the experiments, there was a mod- 
erate mcrease in the concentration of the red 
blood cells No difference in the effects of pan- 
creatic juice obtained shortly after the opera- 
tion and that a week later was observed 
Death occurred in 3 of the 4 experiments m 
which infected pancreatic juice was used The 
quantity that was introduced vaned from 10 
to 20 cubic centimeters The length of time 
separating the injection and death was less 
than 24 hours in 2 of these experiments and 3 
days m the 1 remaining A great deal of free 
fluid w r as found at autopsy in the pentoneal 
cavity 

B The effects of bile The studies in which 
bile w T as used were more difficult to evaluate 
because the effects seemed to van' somewhat 
according to length of time elapsing between 
the operation in which the common duct was 
cannulated and the time at which the sample 
of bile for injection was collected For ex- 
ample, the use of ir cubic centimeters of bile 
per kilogram of body weight from a dog which 
had been operated upon 1 day previously re- 
sulted in death, whereas the giving of 20 cubic 
centimeters of bile per kilogram of body 
weight 6 days later from the same animal did 
not cause death In other words, the bile be- 
comes less toxic per umt of volume as the 
length of time separating the operation and 
the collection increases For the first several 
days following the cannulation of the common 
duct, the bile is thick m consistency and it 
later becomes quite thin 

Nineteen experiments were performed in 
which the effects of the introduction of bile 
were studied All of the animals appeared 
quite sick immediately following the injection 
and it was my impression that they were some- 
what sicker than the animals in which corre- 
sponding amounts of pancreatic juice were 
introduced In only 6 of these experiments 
had the operation on the animal from which 
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the bfle mu obtained been performed 4 day* 
or 1cm preview*] y The quantity of bile that 
*u given per kilogram of body weight in the 
different experiment* was 6 4, 11.0, 15.0 15,0, 
30.0, and a« 3 cubic centimeter* The only 
animal which died m the one in wblch 11 
cubic centimeter* per kilogram of bod) weight 
bad been given ana death occurred in *4 hour*. 
The hematocrit rending increased from 41/3 
to 6r 7 per cent. Autopsy revealed the pres- 
ence cd 265 cubic centimeter* of Wood tinged 
fluid In the peritoneal cavity and a grant deal 
of reddening of the structures there. A mod- 
erate Inert* *e in the hematocrit reading took 
place in the 5 remaining e xpe rim ent* in none 
of which death occurred 
That Infection may be an important factor 
U ilhaatrated by the result* of an experi men t 
in which organism* were Introduced Inten- 
tki daily Into bfle that waa obtained from an 
animal which had been operated upon ij 
dara prtvfouly Death took place 40 hour* 
following the introduction of thb bfle In the 
amount of 10 cubic centimeter* per kilogram 
of body weight. A* a control, ft waa found 
that the injection of 37 cubic centimeter* per 
kilogram of body weight of uninfected bfle 
from the lame animal did not produce death. 
However the recipient of the bile appeared 
quite ill for the Out *4 hour* 

C- The effect* of the injection of equal 
amount* of bfle and pancreatic juice. Twenty 
two experiment* were performed in which the 
effect* of the injection of equal amount* of bile 
and pan ere* tic joke were studied. All of the 
animal* appeared to be quite iff following the 
injection and there was an increase in the 
poke rate and usually vomiting There wa* 
very little change In the hematocrit reading 
in wane experiment* whflo a rather marked in- 
crease wa* obaerred In other* 

Seven of the is experiment* wifi not be 
considered further became of infection of the 
bfle or pancreatic juice or the elapae of too long 
an interval between the carmulation of the 
duct and the obtaining of the specimen for the 
injection In the n remaining experiment*, 
7 of the animal* aarvived the injection and 4 
died a* a emit of it The total quant! tic* of 
bile pi tr* pancreatic Joke in term* of body 
weight that were injected, in the 4 expert 


menu in which death occurred were 17 5 
15.0 3 ox 3 and *0x3 cubic centimeter*. The 
corresponding figure* for the 7 experiment* in 
which recovery took place were 10x3 100, 
10X3, 1 6x) 100 150 *oo cable centimeter*. 

Autopsies on the animal* which died showed 
*trfldor change* There wa* a great deal of 
redde nin g of all of the peritoneal surface* and 
uauaffy an extreme degree of fat necroii*. The 
fat neixori* In tome instance* extended above 
the diaphragm. Free bloody fluid wa* present 
la the peritoneal cavity la varying amount*. 
The xmafl vessel* in the peritoneal cavity were 
definitely dilated. 

Although It i* a point that h difficult of 
afaaolotc proof it se eme d quite definite that a 
combination of bfle and pancreatic juice ex 
erted more untoward effect* than an equal 
volume of bile or pancreatic juice alone. The 
action of the combination wa* undoubtedly 
greater than that of an equal quantity of pan- 
creatic juice alone 

D The effect* of gastric joke. Vine ex peri 
menu were performed in which tha effect* of 
the injection 0/ gastric joke were studied. The 
introduction was usually followed by an accel- 
eration of the pulae rate and a change in the 
appearance of the dog. A slight Increase In 
the concentration of the blood occurred None 
of the atumsi* died a* a retail of the injection 
of gastric juice The quantities introduced per 
kQogram of body weight varied from 7 to xfi 
cubic centimeter* In 5 of the experiments, 
the emount was greater than *o cubic centi- 
meters per kilogram of body weight 

It seemed very definite from these experi- 
ment* that the Injection of gastric joke Is leas 
harmful than the introduction of an equal vol 
umt of bOe alone or a mixture of bfle and paa- 
creaticfake 

E Toe effect* of secretion from the duode 
num Three experiment* were performed in 
which secretkm from the doodenum wa* in- 
troduced into the peritoneal cavities of other 
There was »iight infection present ic 
instance None of the recipients died. 
The quantities introduced per kilogram of 
body weight were 80 14x3 and i6x> cubic 
centimeters 

II The effects of the injection of the flalds 
on the cardiac oatpat blood pressure and ar 
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tenal inflow Eighteen experiments were per- 
formed in which the cardiac output and the 
maximum and minimum arterial blood pres- 
sures were determined before and at varying 
intervals following the introduction of bile or 
pancreatic juice or both A comparison of the 
studies made at intervals varying from 6 to 30 
minutes following the mtrapentoneal injec- 
tion with those performed during the control 
period shows that both the cardiac output and 
the maximum blood pressure had declined in 
10 of the experiments while a decline m the 
blood pressure without significant alteration 
m the cardiac output had taken place in the 8 
remaining expenments It is my belief that 
the blood pressure dcchned pnor to the drop 
in cardiac output in all or most of the expen- 
ments, but the latter determinations cannot 
be performed rapidly or repeatedly enough to 
determine this point The decline in the mini- 
mum pressure which was present in 12 expen- 
ments was less than that m the maximum and 
hence there was a decrease in the pulse pres- 
sure In the 6 remaining expenments, the 
minimum pressure did not drop 
Further studies were earned out at inter- 
vals varying from 40 minutes to 2 hours fol- 
lowing the mtrapentoneal injection As com- 
pared with the control determinations, there 
was a decline in the cardiac output and maxi- 
mum artenal blood pressure m all expen- 
ments The minimum artenal blood pressure 
was the same as it had been dunng the con- 
trol penod m 6 expenments, it was slightly 
higher in 3, and definitely depressed in 9 ex- 
penments A companson of these determina- 
tions performed after an average time of 91 
minutes following the mtrapentoneal injec- 
tion with those made shortly after the injec- 
tion shows that the output of the heart had 
decreased in 17 of the iS expenments The 
maximum artenal blood pressure had in- 
creased m 4 of the expenments, it remained 
the same in 6 and decreased in 8 The mini- 
mum artenal blood pressure increased in 8 of 
the studies, remained the same m 3, and de- 
creased in 7 The pulse pressure dunng this 
penod was less than that observed previously 
Although there is some vanation m the re- 
sults of the expenments, in general it can be 
stated that the most significant early altera- 


tion in the circulation following the mtrapen- 
toneal injection of bile or pancreatic juice is 
a decrease m the artenal blood pressure and 
particularly m the maximum pressure The 
output of the heart has usually declined rather 
greatly an hour or more later without much 
further alteration in the blood pressure 
An average of the determinations in the iS 
expenments gives the following results Dur- 
ing the control penod, the cardiac output was 
1,356 cubic centimeters per minute, the maxi- 
mum artenal blood pressure was 163 milli- 
meters mercury , and the minimum blood pres- 
sure was 87 millimeters mercury After an 
average interval of 14 minutes following the 
mtrapentoneal injection, the average output 
of the heart was 1,090 cubic centimeters per 
minute, the maximum blood pressure was no 
millimeters mercury, and the minimum pres- 
sure was 75 millimeters mercury After an 
average interval of 91 minutes following the 
injection, the average cardiac output was 688 
cubic centimeters per minute, the maximum 
blood pressure was 100 millimeters mercury, 
and the minimum pressure was 76 millimeters 
mercury The results of a representative ex- 
periment are given in Table I 

In some instances the bile or pancreatic 
juice was infected The quantity of these 
fluids that was introduced into the peritoneal 
cavity in the different expenments vaned 
from 172 to 380 cubic centimeters The quan- 
tity of fluid recovered from the pentoneal 
cavity at the completion of the expenments 
vaned from 200 to 605 cubic centimeters 
The total quantity of bile or pancreatic 
juice or both that was introduced in all 
of the experiments was 4,823 cubic centi- 
meters and the total quantity of fluid that was 
present in the pentoneal cavity at the comple- 
tion of the studies was 7,715 cubic centime- 
ters The average quantity injected in cubic 
centimeters per kilogram of body weight was 
20 8 and the average quantity of fluid present 
later in the pentoneal cavity was 33 3 cubic 
centimeters per kilogram of body weight In 
addition there w T ere small amounts of free 
fluid m the pleural cavities m some expen- 
ments The duration of these studies vaned 
from 2 to 7 hours, the average duration being 
4>2 hours Nine of the animals died and the 
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re m a in der were killed painlessly at the end of 
the observation period. 

A fairly wide variation In the arterial Inflow 
rate wa* obacrvtd daring the control period 
and it la my opinion that alteration* which 
were observed aabacquently are probably 
without significance. The femoral arterial In- 
flow rate a a* determined In *o experiment*. 
Tbe inflow rate remained approximately the 
same following the Introduction of bile or pan 
creatlc juice or both Into the peritoneal cavity 
in xi experiment* it increased somewhat in 
7 and decreased In t The inflow rate as 
studied in the splenic artery’ wax determined 
in 9 experiment*. There wax no definite 
change in 6 of theae and an increase In the j 
remaining It (a to be remembered that an In- 
crease in Inflow rate indicates a decrease In 
arterial tone and a decrease In arterial Inflow 
indicates an increase in arterial tone 


EVALUATION 


When a duodenal ulcer perforates Into the 
free peritoneal cavity there escape* through 
the opening a mixture of bile pem erratic juke 
gastric juice duodena! secretion, saliva, and 
food and liquid*. If inch are present in the 
stomach. The quantity of these substances 
which escapes depend* upon the amount of 
the material present la the atomach at the 
time, the rise of the opening in the duodenam, 
and the length of time during which it main- 
tain* a free cnramtmkatkm with the general 
peritoneal cavity The amount of Infection 
that Lx present in the material that esc* pea 
into the peritoneal cavity undoubtedly influ- 
ence* to an important extent the chance* of 
re cov ery of the patient Tills wax demon 
strated conchtsfvriy m some of the present ex 
periment* In which organisms were introduced 
intentionally However tho early signs and 
aymptoxa* appear too rapidly for infection to 
be a major factor and It b thb stage of the 
process in which we are perticnlariy interested 
in thb paper It was apparent at the begin- 
ning of the stodies that many compile* ting 
factor* would be introduced by making an 
opening into the duodenum and allowing the 
xccretion* to flow into the peritoneal cavity 
These would Include the anesthetic and the 
operatic*, and furthermore one would not be 


able to differentiate be t we en the effect* of the 
varioa* type* of secretion*. It was for these 
reason* that it wax deemed advisable to ob- 
tain the secretion* from one group of animals 
and to Inject them Into a second group. 

The experiment* which have been described 
showed very dearly that the Introduction of 
dther bOe or pancreatic juke Or gaxtrk juke 
or duodenal secretion In large amount* causes 
sign* and symptom* in animals similar to those 
observed In the human following the perfoca 
txoci of a peptic ulcer An immediate change in 
the condition of the animal* was observed fol 
lowing the Injection they then seemed to Lm 
prove for a while and later became quite ffi 
again. Btfe seemed to exert more deleterious 
effects than an equal volume of any one of the 
other secretions but the most marked changes 
followed ihe Introduction of a mixture of bflc 
and pancreatic juice. The reason for this fs 
not apparent but it term* posable that the 
pancreatic juice la activated by the bfte, thus 
increasing the total of the effects. 

Horrall (8) has noted that the tcrddty of 
bUe varies directly with its salt content and 
specific gravity and hence that gall bladder 
hue ha* a greater toxicity than hepatic dart 
bile or fistula bQe. He (7) found that the In- 
jection of hfle obtained from the gall bladders 
0/ dog* Into the peritoneal cavitfe* of other 
dog* In amount* of 5 cubic centimeters or 
more per kilogram of body weight caused 
death within 14 hour*. Stcrfliaed b£k exerted 
the same effects 

The initial algos and symptoms that were 
observed following the Intra peritoneal injec 
ticir* appear too eariy to be explained by the 
absorption of toxic material. It *eem* Ukriy 
that the most important of the eariy actions 
of the juice* is that of a chemical irritant 
Thb result* in a dilatation of the many small 
intraperftoneai weasels and I befkve that it is 
brought about mainly by direct action on the 
reasrf* rather than through nerve*, although 
both method* are probably concerned. 

In previous studies (9) It ha* been shown 
that *eeoodary shock which is produced by 
trauma to muscle* or the slow withdrawal of 
blood b associated with first a dechoe In the 
output of the heart which b followed later by 
a decline In the blood pressure. The alters- 
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TABLE I— EFFECTS OF PANCREATIC JUICE ON THE CIRCULATION 
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Protocol. Experiment 18 8 is a.m. morphine gr i 10 s 5 * control determinations, u 29 to n 32 285 c.cm. of infected pancreatic juice intro- 
duced into the pentoneal cavitj 11.43 second /pmip of determinations 2 50 further determinations t-45 animal died Autopsy revealed genera] 
reddening of all of Intrapcntoneal stiuctuies There 'were 430 can. of blood tinged fluid in the pentcmtM cavity and is c cm of fluid in each side of 
the chest 


tions appear in the reverse order when pri- 
mary shock (2) is produced In approximately 
one half of the present experiments, the first 
determinations following the mtrapentoneal 
injections showed a decrease m both the car- 
diac output and the blood pressure In the 
remaining studies, the early change consisted 
of a decline m the blood pressure without ap- 
preciable alteration m the cardiac output If 
methods were available for determining the 
output of the heart rapidly and repeatedly, I 
believe that this latter finding would have 
been observed m most or all of the experi- 
ments At any rate, the alterations in the cir- 
culation that occur immediately following the 
injection of the vanous secretions appear to 
be similar to those that are found m primary 
shock The studies which were carried out an 
hour or longer following the injection showed 
very httle change in the blood pressure from 
that observed immediately after the injection 
whereas there was a decided decrease in the 
output of the heart This phase of the dis- 
turbance in the circulatory system is similar 
to that observed m secondary shock 
My conception of the alterations in the cir- 
culation which follow the introduction of these 
secretions into the peritoneal cavity is as fol- 
lows A dilatation of many small vessels is 
produced by direct contact with the irritating 
solutions and, to a lesser extent, through 
nervous agena.es This results in a drop in the 
blood pressure After the blood volume de- 
creases as a result of the marked increase m 
the arculatory bed and the passage of fluid 


mto the peritoneal cavity, the output of the 
heart diminishes The blood pressure is prob- 
ably prevented temporarily from declining 
further by vasoconstriction elsewhere 

The escape of fluid from the vessels mto the 
peritoneal cavity is great enough to cause a 
considerable decrease m the blood volume but 
not suffiaent to account for the entire decline 
As to whether or not this quantity added to 
that which accumulates m the many dilated 
vessels is sufficient, one cannot state, as there 
is no accurate method for measuring it 

I have previously attempted a classification 
(3) of acute arculatory failure from a physio- 
logical viewpoint The vanous types were 
classed as hematogenic, neurogenic, vasogenic, 
and cardiogenic The condition under con- 
sideration does not fall mto any single one of 
these types but is rather a combination of the 
first three It is my impression that the early 
phase is largely vasogenic and the later stage 
is mainly hematogenic 

SUMMARY 

Expenments were performed m an effort to 
find the factors which are responsible m the 
main for the rapidly developing signs and 
symptoms that follow the perforation of pep- 
tic ulcers The alterations m the circulation 
which are produced by the introduction mto 
the peritoneal cavity of the vanous upper in- 
testinal juices were studied 

Bile, pancreatic juice, gastnc juice, and duo- 
denal secretion were obtained by cannulat- 
mg the vanous structures The juices were 
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injected with a syringe and needle Into the 
pentane*! cavities of other dog* 

The following result* wen: obtained 

i Following tire injection of rather Urge 
amount* of occur more of the upper intestinal 
juices, the arum*!* became ill *iroe*t imoe 
diatdy Tbcie was usually an Increase in the 
pulse rate and vomiting 

a Death did not occur In any of the 9 
experiments In which sterile pancreatic juice 
varying In amounts from 1 1 to 39 cubic centi- 
meter* per kflogrem of body weight wa» in 
Jected. Infected pancreatic juke in smtlter 
quantities produced death 

3 BOe that Is recovered the first several 
day* following the cannulatron of the com 
moo duct everts more ill effects when Injected 
Into the peritoneal cavity than that which 
is collected later Six experiment* were per 
formed In which uninfected bOe obtained from 
animal* operated upon less than 4 day* pre 
vioaaly wa* Injected into other animal* in 
amount* equalling si cubic cen dmeter* or leas 
per kilogram of body weight Ml of the rt 
dpiestU became quite ffl but only 1 <Sed 8Be 
apparently exerts more untoward effect* than 
an equal quantity of pancreatic juice 

4 Eleven experiment* were performed In 
which «mal quantities of uninfected Wle and 
pancreatic juice were injected into the perito- 
nea! cavity Tbe amount* Introduced were 
cJosdy comparable to those Injected in tbe 
studies fn which bile or pancreatic juke sloee 
wa* used. Foot oj tbe «uim«l» died sod it 
seemed quite definite that the combmatsoc of 
bile and pancreatic I nice is more toxic than an 
equal volume of either of them 

5 Death did not occur in any of the 9 ex 
periroent* in which a corresponding quantity 
of gastric juice was used or In tbe 3 experi- 
ments in whkh duodenal secretion was in 
icclcd. These * wxretJoc# seaned to result in 
lew harm than a corresponding quantity of 
bfk akme or a comHnaaoo of mle and pan 
crea tic juke 

6 AQ of the inrroals which died as a result 
of the introduction of one or more of the aecre 
tiros, exhibited marked reddening of the in- 
trapcritorveal structure* This reddening and 
the presence of massive fat oecroris was pax 


tlcukriy marked in the experiment* la whkh 
the mixture of bfle and pancreatic juice wa* 
Injected. There was usually a Urge quantity 
of free fluid In the peritoneal cavity at autopsy 
but this quantity by itself alone was not suffi- 
cieat to account for tbe decline la blood vul 
not and death. It Is possible that this quan- 
tity piua the Wood that was present in the 
many dilated intraperitoaeal blood vessels 
might be sufficient The increase in the con 
centra tion of the red blood cells in some ex 
perimenU was very great while in others it was 
not marked 

7 Studies on the cardiac output and blood 
pressure were performed before and following 
the injection of bile or pan are tic juke or 
both Although the results were not identic*} 
in all cases the major early alteration eoo- 
risted of a decline in the blood pressure, as Is 
found In primary shock, and the subsequent 
change cuuristed of a greater drop In the car 
disc output than in the blood pressure as is 
found in secondary shock. 
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FURTHER QUANTITATIVE DETERMINATIONS OF PROLAN AND 

ESTRIN IN PREGNANCY 

With Especial Reference to Late Toxemia and Eclampsia 1 

GEORGE VAN S SMITH, M D , F A.C S , and O WATKINS SMITH, Ph D , Brookline, Massachusetts 

The Fearing Research Laboratory. Free Hospital for Women, Brookline Massachusetts 


I N a previous communication (1) we re- 
ported the results of quantitative analyses 
for prolan and estnn in the serum and 
unne of 42 women during the last third of 
pregnancy Ninety-six per cent of the tox- 
emic and eclamptic patients showed excessive 
amounts of prolan and 69 per cent of them had 
low levels of estnn — as compared with the 
figures denved for normal late pregnancy 
The purpose of the present paper is to 
record additional data on 27 more pregnant 
women Six of the patients who showed no 
toxic symptoms had monthly specimens an- 
alyzed throughout pregnancy and the report 
of monthly analyses on a patient who devel- 
oped toxemia at the eighth month is repnnted 
from the previous paper (Table I) The data 
on 9 additional cases of late pregnancy tox- 
emia, 6 of whom had convulsions, are also 
given We have been especially interested m 
discovering whether or not quantitative analy- 
ses for prolan and estnn might be of diagnos- 
tic value (1) m differentiating between pre- 
eclamptic and nephnhc toxemia, (2) m pre- 
dicting the development of toxemia in later 
pregnancy, (3) as a means of prognosis in 
patients with chmcal signs indicating the be- 
ginning of late pregnancy toxemia Thus far 
12 women (besides Cases 1 to 7, Table I), 
upon whom we have made serum analyses m 
the middle third of gestation, have been fol- 
lowed clinically to delivery (Table H) with 
these ideas in view 

The methods of collecting and analyzing 
specimens have been the same as those de- 
scribed previously (4) The unnary prolan 
and estnn are expressed in rat units per 24 
hour volume and the serum prolan m rat units 
per 100 cubic centimeters, the figures being 
based upon the smallest amount of the unne 
or serum that gave a definitely positive test 
according to our standards The limited 
quantity of blood available made it necessary 


to test for estnn each amount of a given serum 
upon only one or two spayed female rats The 
data on serum estnn, therefore, are given in 
terms of the actual readings, + + + signifying 
a full estrous smear in one or both rats + + a 
pre-estrous reading, etc 

QUANTITATIVE ANALYSES THROUGHOUT 
PREGNANCY — TABLE I 

In all 7 of the cases given in Table I, a peak 
in the level of prolan in serum and unne is 
noted during the second, third, or fourth 
month followed by a marked drop In 5 of 
the 6 cases who developed no toxic symptoms, 
the prolan remained low throughout the rest 
of gestation The level of estnn m these 5 
cases rose as pregnancy advanced, reaching a 
peak dunng the last month Case 7, on the 
other hand, showed a marked nse m serum 
prolan dunng the sixth month accompanied 
by a drop m unnary estnn It was nearly 2 
months later that the slightest possible trace 
of albumin appeared in her unne, but by 2 
weeks before term, toxemia had become def- 
inite (hypertension, edema, and albumrauna) 
and forced delivery was considered advisable 
Because of the findings in this case as com- 
pared with normals, we became apprehensive 
when Case 6 began to show a slight nse m 
serum prolan and a drop m estnn at 7^ 
months At months the unnary prolan 
also had increased and the estnn of serum and 
unne were even lower This patient, however, 
had not the shghtest evidence of toxemia, had 
an induced delivery somewhat before due, and 
a normal puerpenum The apparent contra- 
diction in these 2 cases can perhaps be ex- 
plained by the fact that Case 6 delivered 

1 month after the prolan estnn imbalance ap- 
peared, whereas Case 7 showed her imbalance 
earlier and developed no toxemia until nearly 

2 months afterward Case 6 was the only nor- 
mally pregnant woman, both in this group and 
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TABLE I — QUANTITATIVE ANALYSES THROUGHOUT PREGNANCY ON 7 WOMEN, 6 WITHOUT 
AND 1 WITH LATE PREGNANCY TOXEMIA— Continued 


Case 4 Threatened Mtscamage Premature delivery at •]'/, months No toxic symptoms Mrs S — continued 


Case 

History 

Hate of specimen 
and clinical 
condition at time 

Prolan 

Eaton 

Serum 

Urine 

Scrum 

Unne 

ru per 
too c.cm 

r u in 

54° 

1 

cxm 

2 

c cm 

3 

can 

4 

c.cm 

5 

can 

« 

can 

10 

c-cm- 

r a. in 

U* 

Age 3a HI para 
first pregnancy 
normal tec 
ond, miscarried 
at 3 months 
last catamenia 

5 3i 33 due 
a 35 34 
toneout de 
livery i 13 34 

10-10-33 — 4# months — 
norma F 

40 

2S0 





— 


+++ 

JS^o 

1 1-9-33 — » months — 
normal 

33 3 

33 ® 



— 





T 375 

12-0-33 — 6# months — 
normal 

SO 

700 







■ 

2400 

x-0-34 — 7M months — 

5 ° 

330 



- 





mm 

2700 

1-10-34 — ruptured mem 

brants No mechanical 
explanation 

Delivery 1-13-34 












Case 5 Normal. (Mild hypertension when not pregnant ) Mrs C P 


Ace 34 II para 
first pregnancy 
13 )Ts> ago 
sterility for 9 
yrs B P 140 
when not pres 
nant last cata 
mcnia 9-4-33 
due 6-11-3* 
normal delivery 
6 - 7-34 

ia-r 5 - 33 — months— 
B.P iso Otherwise 
normal. Wetght 135 lbs 

66 6 

020 

! 

j 



j 

1 


1 

230 

1-12-34 — 4K months— 
B.P 140 Otherwise 
normal Weight 136 lbi 

JOOO 

S<joo 




■ 



— 

850 

1 3-16-34—S^ months— 

B P 1*0 Otherwise 
normal Weight 130 lbs 

333 

2000 




■ 

+ 4 * ± 



1000 


3-0-34—6 months — 

BP 140 Otherwise 
normal Weight 130 Tbs. 

too 

1150 





II 


! 

I 0 OO 


4-6-34 — 7 months — 

UP 140 Otherwise 
normal Weight IJ7 3 
lbs 

40 

960 





+++ 



4O00 


5-15-34 — 8 months — 

B.P 142 Otherwise nor 
raal Weight 145 5 lbs 

50 

350 


+ 

+++ 


i 

! 


4OOO 

: 


Case 6 Normal Mrs A L.P 


Age 19 UI para 
first two pres 
nancies 5 and 7 
years ago nor 
mat last cata 
men!* 8-20-35 
S-IJ-U 
cklivercd 

5 - 5-11 

11 "5 “3 3 — 2 months— 
some nausea 

200 

3040 







- 

<”6o 

12-4-33 — 3 Vi months— 
normal 

100 

500 







— 

570 

x-2-34 — 4 y a months — • 
normal 

66 6 

364 





~ 


— 

8jo 

2 - 5 - 34 '~‘SX months — 
normal 

66 6 

400 



— 


+++ 

. ..... 



870 

3-5-34 — 6J4 months— 
normal 

66 6 

700 

— 

++± 



■a 



yooo 


100 

700 



++± 





* 35 ° 

4-30-34 — 8^6 month* — 

normal 

143 

2000 





++± 



1300 


*Case 7 Toxemia developed during last month Mrs M 


Age 33 II par* 
toxemia at 8th 
month 0! last 
pregnancy last 
catamenia 
10-26-32 due 
8-2-33 forced 
deliver) due to 
toremia 7-32- 
33 

| 1-12-33 — 2 Vi months — 

1 vomiting 
[ B P 130 Alb 0 

333 

1400 


1 

1 



~ 1 

( ± 1 

! 

700 

Mjrj}- months— 
vomiting 

BP 118 Alb 0 

33 3 

2100 

■ 

■ 



+± 

4 - 4 - 4 - 

■ 

■ 

760 

3-16-33 — 4>£ months — 1 
well 

B P 120 Alb 0 

las 

goo 



4 ~± 

+++ 

+++ 

. 

■ 

2700 


Reprinted from dm / PXysiel 1934 107 137 































































































SURGER1 GYNECOLOGY AND OBSTETRICS 


TABLE I— QUANTITATIVE ANALYSES imOtTCJJJOCrr PREGNANCY ON T WOMEN # WITaWT 
AND 1 WITH CATE PREGNANCV TOXEMIA 
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This case was included by Cushing (1 , Case 5) 
in his report of hypophyseal changes associ- 
ated with eclampsia and other hypertensive 
states Her pituitary showed the basophilic 
invasion of the posterior lobe which he con- 
siders characteristic Her serum prolan was 
the highest we have vet found, 1 e , o 01 cubic 
centimeter gave a markedly positive Asch- 
heim-Zondek test In all of the normal preg- 
nancies that we have studied, at 7 months 
at least x o cubic centimeter of serum was 
required to give a positive test Moreover, 
the estnn content of her serum was low It is 
probable that the urinary values are consider- 
ably lower than they would have been had the 
analyses been performed on an earlier speci- 
men, since at the time of collection the kid- 
neys had almost completely shut down This 
case well confirms our hypothesis that a 
marked excess of prolan and a subnormal 
level of estnn are typical of eclampsia 

Case 9 Mrs H K., aged 40 years, V-para Pre- 
vious pregnancies had been normal. Last catamenia 
was June, 1933 She was admitted to the hospital 
January 30, 1934, m coma and 7 >3 months pregnant 
A history of convulsions at home was obtained 
Three convulsions occurred after admission Blood 
pressure was 190/110 The unne contained a 
heavy trace of albumin The patient had been well 
until January 28, when she felt dizzy and noticed 
that her legs were swollen Delivery occurred on 
January 3r The unne was collected for 24 hours 
after delivery and blood was taken at end of this 
penod Her blood pressure dropped to normal, eye 
symptoms disappeared and by February tx the 
unne contained only the slightest possible trace of 
albumin Clinical diagnosis eclampsia 
Serum prolan 1000 r u per 100 c cm 
Unnary prolan 4350 ru m 24 hours 
Serum estnn negative with 5 c.cra 
Unnary estnn 100 r u in 24 hours 

Here again the excess of prolan, m spite of 
the fact that these specimens were collected 
after delivery, is marked It is known that the 
estnn level drops very quickly after delivery 
(5) and therefore the figures for estnn are 
probably considerably lower than they would 
have been a day earlier 

Case 10 Mrs M S , aged 36 years, I-para Last 
catamenia was June 23, 1933 Due Apnl 1, 1934 
On February 27 the blood pressure was normal, the 
unne contained a trace of albumin After 8 days on 
hospital routine the patient was discharged, there 
being a slightest possible trace of unnary albumin 


She re-entered on March 28 vomiting and with 
epigastnc pain and headache Blood pressure was 
10S/110 Unne contained heavy trace of albumin 
She had two convulsions, one before labor was in- 
duced on March 28 and one after Blood was taken 
at delivery Clinical diagnosis eclampsia 
Serum prolan 1000 r u per 100 c cm 
Serum estnn positne with 3 c cm , negative 
with 2 c cm 

Excessive serum prolan characterized this 
case, the serum estnn was on the low side of 
normal 

Case i i Mrs A K , aged 33 \ ears, VTH-para 
All previous pregnancies had been normal Last 
catamenia was June 7, 1033 Due March 14, 1934 
She was admitted to the hospital March 4, 8 J 4 
months pregnant She had had headaches and 
scotomas for 3 weeks and epigastnc pain for 2 days 
One convulsion occurred after entry Blood pres- 
sure was 210/T20 The unne contained a heavy 
trace of albumin with casts There was generalized 
edema Blood was taken immediately after con- 
vulsion Delivery occurred March 5, 1034 Toxemia 
disappeared Clinical diagnosis eclampsia 
Serum prolan 200 r u per roo c cm 
Serum estnn positive with 3 ccm , negative 
with 2 c cm 

As has been pointed out (4) the degree of 
excess of prolan m toxemia does not always 
run parallel with the seventy of symptoms 
This patient’s prolan, although considerably 
higher than the normal, was not as high as 
that of many of the pre-eclamptic cases It 
may be that certain women are more sensitive 
to an endoenne imbalance than others Another 
and more likely possibility is that by the tune 
symptoms appear, placental changes may 
have taken place, with consequent decreased 
production of prolan and that, if analyses had 
been made earber, the excess of prolan would 
have been more pronounced 

Case 12 Mrs M McD , aged 33 years, VH-para 
Previous pregnancies had been normal The last 
catamenia was July 4, 1933 She was admitted to 
the hospital February 27, 1934, ^ l /^ months preg- 
nant Blood pressure was 140/100 The unne 
showed trace of albumin with casts Blood non 
protein nitrogen was 72 milligrams per 100 cubic 
centimeters The patient had headaches, dizzi ness, 
severe pain in right upper quadrant of the abdomen, 
and an inflamed parotid gland Premature delivery 
occurred on February 27 Twelve hours postpartum 
there were convulsions Complete anuna ensued 
Blood was taken at the time of convulsions 

March 5, 1934 blood non protein nitrogen, 120, 
creatinine, 6 5, unc aad, 8 9 




in the 15 tx.ctojU our* already reported (4) 
whose »outq prolan after the sixth mooth wu 
over 100 r u per 10 o cubic mstimrtexs and it 
«u not until the eighth month that her* ex 
ceedcd this figure At prelect we fed that the 
vital period, in which important information 
can be dfdvcri from quanoUUvr etdmdtkmt 
of prolan and eatrin, ia beta een tivealxth and 
•evrnth mouth* and that any raalied ram 
tko at thla dine may indicate the develop- 
ment of future tompfleatioo* 

From the data preaented in Tabic I it b 
apparent that during the eariy mouth* of 
pregnancy there are tnde individual variation* 
in the quantities of these two bormooej. ftia 
th.ua difficult to relate any particular dmical 
picture of early gestation to these whstance* 
For example Case* * 3 awl a had miscarried 
previous pregoarKiea and threatened to nua- 
carry the pregnancies herein reported Case 4 
had a premature dejfverj at month* and 
Caae *3 CTablc H) had one at 6 roootha From 
the hormone valors on these 4 patients, wo 
are unable to associate any endocrine jjrtnre 
witfc miscarriage However 5 of the group 
comprising Table I, Case* 1 3 4, 6 and 7 
complained of naiaes or vonutmt daring the 
esriy month* The km level* of estrin in 4 of 


than and the marked rise which accompanied 
the cessation of thews aytnptomi In all 5 seems 
more than coincidental Tbb common com 
plaint tonally disappear* by the fourth or fifth 
month at the time when eatrfn baa reached a 
comparatively hi|^x level The potability of 
ering this hormone therapcotkaHy exam 
reads itadf 

QuarmrATirF amalyim tut 9 am or t>n 
nttanAircv ToxtJctA 6 or who* sab 

ctmuucaja 

Caj* 5 Mrs A Z aged f t-pare. t-Mt <*t* 
roetu* to Jamany *jj Patient »u admitted to 
tie twsjxtaf Aojaat 9U, in cons*, about 7 
raoaths pcvgaaal She had had 40 to j cccvokkea 
in tbs (cew o» >4 boon Her Mood praaare nr 
170. Tb* ana* contained a haary trace of 
albumin hi caata TWjt was *ale«a of lac* and 
aakle* Blood *pecta« »w takaa ou ariedadoa- 
Vrine »u obtained by catheter lor 4 hcatr*. 
weopiete wsppraaafcm SM <fled Angiiat 14, Sjj- 
C2*»cai dnyaoada. ccahnoed by lurtopar w « 
edsaftms 

^ertun prolan 0,000 n pet t» c cm. 

Drmary probn 970 a. ia n-hoor voter* (cal- 
calattd Isocn craadiuo* and patiant a srffid) 

Serum eitnfl mt nejatlre attJa J 4 a*d 5 C db 

1/ deary eatris joo r n per *4 twer roteraa 

(caknlated from oratfalae ana from rise patient 

«i*ht) 
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TABLE n— ANALYSES ON 12 WOMEN IN THE MIDDLE THIRD OF PREGNANCY WHOSE 
CLINICAL PROGRESS HAS BEEN FOLLOWED TO DELIVERY — Continued 


Caw 

History 

Date of specimen 
and clinical 
condition at time 

1 

| FoUcrW*up 

Prokn 

Estnn 

Scrum 

Urine 

Serum 

Unno 

i 

ru per 
100 com. 

r u. In 
24 D 

i 

1 

c.cm 

3 

can 

3 

c.cm 

4 

c.cm 

s 

exm 

i 

6 

c.an : 

ru In 
34 ° 

Case a/ Mrs 

D M 

Act 33 IV part 
first pregnane) , 
normal has 
had tone 
symptoms with 
i pregnancies 
last catamenia 
6-16-33 due 
3 “J °~34 

i-2<3-34 — 7 month#— 

B P X54/112 1 

Alb SPT 

Edema and dyspnea 
(First trimester normal) 

ij 

Toxic symptoms con 
tinued throughout 
pregnancy 

Normal delivery 

3-32-34 

[ 4-6-34 — SPT alb 
| Chmcid diagnosis 
probably chrome 

1 nephritis 

j 

333 


! 

i 


| 

i 

j 

' 1 

+± i 
1 
1 

i 


Case 38 Mrs, 

OP 

Age 38 IV para, 
previous preg 
nancies normal 
list catamenia i 
7-30-33 due j 
4-26-34 

1-39-34 — 6 months — 

BP 134/05 

Alb SPT 

Headaches dyspnea and 
edema. Nausea and 
vomiting for 5 mos 

[ Albuminuria contin- 
ued and B P In 
creased to 150 
Headaches and 
dizzy spells 

Delis ered 4-39-34 

B P and unne dot 
mal after deliver) 
Clinical diagnosis 
toxemia without 

1 convulsions 

j 333 

i 

' 




± 

• 

i 1 
1 
1 

I 

l 

1 

\ 

i 

1 

1 



S T , alight trace S P T, slightest possible trice 


March 14, 1934 blood non-protein nitrogen, 120, 
creatinine, 3 o, unc acid, 5 6, blood pressure r 10/80, 
unnary albumin, none 

Clinical diagnosis acute nephritis, acute parotitis 
Serum prolan 66 6 r u per 100 c cm 
Serum estrm negative with 5 c.cm 

This is the second case (the other is Case 28, 
ref 4) definitely diagnosed as nephritic who 
has shown a normal low prolan The low 
estrm is undoubtedly due to the fact that the 
blood was collected 12 hours after delivery 

Case 13 Mrs M G , aged 32, H-para Toxemia 
had occurred with last pregnancy Last catamenia 
was January 20, 1033 Due October 27, 1933 On 
September 16 at 7 }4 months her blood pressure was 
140/90 There was no edema or urinary albumin 
Blood and urrne were collected on September 16 
Serum prolan 200 r u per 100 c cm 
Urinary prolan 1300 r u m 24 hours 
Serum estnn positive with 3 c.cm , negative 
with 2 c cm. 

Unnarv estnn 1500 r u in 24 hours 
On October 14 she was admitted to the hospital 
because o! toxemia, blood pressure 150/110, slight 
trace of unnary albumin, and edema of ankles 
Delivery occurred on October 16 Blood was taken 
on October 15 Cbmcal diagnosis toxemia without 
convulsions 

Serum prolan 400 r u per 100 c cm 
Serum estnn negative with 3 c cm 

This patient showed high prolan and low 
estnn at 7 V months when clinically only 


slight hypertension was apparent A month 
later, when toxemia was obvious the serum 
prolan had nsen still higher and its estnn had 
decreased The figures for this case confirm 
the evidence presented by Case 7 that m late 
pregnancy toxemia, the endocnne unbalance 
is probably present for some time before 
definite clinical symptoms become manifest 

Case 14 Mrs A.M , aged 37 years, VUI-para 
All previous pregnancies had been normal Last 
catamenia was May 16, 1933 Due February 22, 
1934 Patient had diabetes and was on a diet of 
1500 calones without insulin. Blood was taken 
January 29, 1934, at which Ume she was 8 months 
pregnant She had no nausea, headache, eye symp- 
toms, or edema Blood pressure was 162/110 The 
unne showed a slight trace of albumin, three plus 
sugar Spontaneous delivery occurred on February 
l2 t r 934 Clinical diagnosis pre-eclamptic toxemia 
and diabetes 

Serum prolan 333 r u per 100 c.cm 

Serum estnn positive with 3 c cm , negative 
with 2 c cm 

The high prolan is consistent with the clin- 
ical diagnosis of toxemia Murphy reported 
high figures for prolan in the unne of the only 
two diabetics of his senes of pregnant women 
However, he gave no figures for serum prolan 
did not state the penod of gestation when the 
analyses were made and did not report the 
progress of the pregnancies Of Joshn’s 89 
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TABLE II —ANALYSES ON 12 WOMEN IN THE MIDDLE THIRD OF PREGNANCA WHOSE 
CLINICAL PROGRESS HAS BEEN FOLLOWED TO DELIVERY — Continued 


Case 

HHtorj 

1 

l 

| Date of specimen 

aod clinical ! 

condition at time 1 

Follow op 

Prolan j 

Estnn 

Scrum 

Urine 

^erum Unne 

r u per 
100 c.cm 

1 

ru.in , 
U® 

7 

c.cm 

3 j 
c.cm 

3 

ccm 

4 S 6 j ftt-in 

c.cm J c.cm. c.cm 1 24° 

Ca <e 37 Mrs. 
DM 

^33 l\ para 
hrtt prrsnano 
normal has 
hid tone 
symptoms with 
t pregnancies 
last catamenia 
6-16-33 doe 
3 - 20-34 

X-3Q-34—7 months— 

B P 154/112 

Mb SrT j 

Edema and dyspnea 
(First trimester normal) 

Toxic symptoms con . 
turned throughout 

pftgnanCA 

Normal delivery 
3-31-34 

a^d-34 — SPT alb 
Clinical diagnosis 
probably chronic 
nephritis 

333 

I 

j 

J 

1 

' 

1 

) 

: 

1 

1 

l 

1 f 

i 

1 

I - j i +i ■ 

1 ! ! 1 

! ■ 

i 

Case 18 Mrs. 

OP 

Alte iS H para, 
previous prep 
modes normal , 
last catamenia 1 
7-30-33 due 
4-36-34 

1— o~34 — 6 months — 

Alb sPr K 

Headaches dyspnea and 
edema N»u?ea and 
vomiting for 5 mos 

' Mbummuria con Un- 
j ued and B J in 

I creased to ijo 
H eadaches and 
dtttj spells 

Delivered 4-20*34 

B.P and unne nor 
mal after delivery 
Clinical diagnosis 
tore mix without 
convulsions 

I 333 

1 

1 

\ 

i 

1 

i 

) ; 1 ! ++± 

1 1 1 

1 

1 

! 


S T slight trace S P T slightest possible trice. 


March 14, 1934 blood non-protein nitrogen, iso, 
creatinine, 3 o,unc acid, 5 6 , blood pressure 110/So, 
urinary albumin, none 

Clinical diagnosis acute nephritis, acute parotitis 
Serum prolan 66 6 r u per 100 c cm 
Serum estnn negative with 5 c.cm 

This is the second case (the other is Case 28, 
ref 4) definitely diagnosed as nephritic who 
has shown a normal low prolan The low 
estnn is undoubtedly due to the fact that the 
blood was collected 12 hours after delivery 

Case 13 Mrs M G , aged 32, H-para Toxemia 
had occurred with last pregnancy Last catamenia 
wa3 January 20, 1933 Due October 27, 1933 On 
September 16 at 7# months her blood pressure was 
140/90 There was no edema or urinary albumin 
Blood and unne were collected on September 16 
Serum prolan 200 r u per 100 c cm 
Unnary prolan 1300 r u in 24 hours 
Serum estnn positive with 3 c cm , negative 
with 3 c cm 

Unnary estnn 1500 r u m 24 hours 
Ou October 14 she was admitted to the hospital 
because of toxemia, blood pressure 150/110, slight 
trace of unnary albumin, and edema of ankles 
Delivery occurred on October 16 Blood was taken 
on October 15 Clinical diagnosis toxemia without 
convulsions 

Serum prolan 400 r u per 100 c cm 
Serum estnn negative with 3 c.cm 

This patient showed high prolan and low 
estnn at 7X months when clinically only 


slight hypertension was apparent A month 
later, when toxemia was obvious the serum 
prolan had risen still higher and its estnn had 
decreased The figures for this case confirm 
the evidence presented by Case 7 that in late 
pregnancy toxemia, the endocrine imbalance 
is probably present for some time before 
definite clinical symptoms become manifest 

Case 14 Mrs A.M , aged 37 years, VHI-para 
All previous pregnancies bad been normal Last 
catamenia was May 16, 1933 Due February 22, 
1934 Patient had diabetes and was on a diet of 
1500 calories without insulin Blood was taken 
January 29, 1934, at which time she was 8 months 
pregnant She had no nausea, headache, eye symp- 
toms, or edema Blood pressure was 162/1x0 The 
unne showed a slight trace of albumin, three plus 
sugar Spontaneous deb very occurred on February 
12 > J 934 Clinical diagnosis pre-eclamptic toxemia 
and diabetes 

Serum prolan 333 r u per 100 c cm 

Serum estnn positive with 3 c.cm , negative 
with 2 c cm 

The high prolan is consistent with the clin- 
ical diagnosis of toxemia Murphy reported 
high figures for prolan m the urine of the only 
two diabetics of his senes of pregnant women 
However, he gave no figures for serum prolan 
did not state the penod of gestation when the 
analyses were made and did not report the 
progress of the pregnancies Of Joshn's 89 
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diabetic women who were /oltowni in prey 
nancy 3 developed mild toxemia and one 
edxrapsi*. Bowen quoted by Tallin found 
one probable edamptlc in 10 mabetic preg 
rtanae*. Doctor ProaU* White, in a recent 
personal communication state* that among 
*53 pregnancies la s 6 g diabetic* eclampsia 
occurred 7 time* and toxemia 3 time*. Tbeae 
figure* rrpment an Incidence cl a *5 per cent 
of toxemia and of 4 1 per cent of eclampsia In 
diabetic women. WilUems quote* the fre 
qaency of eeiatnptia in the usual run of preg 
nancy a* let* than r percent. It would appear 
that edampaia ia more common In cases of 
diabetes 


Casa $ Mr» M F »grd 41 years, I\ par* 
Prtrwc* prrgnande* strt txmoa! Last csUevrwi* 
was November to, xftjj Doe August 7 534 

barber In pregnancy she Ltd Jud sab blood proa- 
■ure and edenu, Kick had wobaided under treat 
toetiL She eat adaotted to the bouatal July *6 
93 4, with blood perasare of *30/ 00, s hea-rr 
trace cJ unnary albumin. a»d 7 pound gun In 
weight lr> the Ust seeks Eye ground* were nayn 
Ur* Spoetaaeoosty tha «aat Into labor and deCe 
tied t Iivtbji baby on July 7 rj* BJood a a* taken 
ahiie the *11 w labor On* mouth after delivery 
Wprateosfcm, edema and albumin url* had coco- 
pUtety disappeared Clinical disgnowas toxemia 
without cootuIboc* 

Serum prolan *00 « per 00 c cm 
Serum wUrin oegttrre * th j cm 

In liu* patient the serum prolan although 
higher than normal was Dot a* high a* would 
be expected consideiing the severity of symp- 
toms The srrrmn eatrin however wa* exceed- 
ingly low and a* was pointed cut In our 
previous paper (4} * quantitative Imbalance 
between thoc tuo hormone* may be the 
significant finding In case* of toxemia 

Cajx 6 E 11 K aged 7 yean, i par* She bad 
had no penal*! arc She wa* admitted t the 
boafrfial Astral 7, M4. >° coeoa. having bad aer 
end cooxuluona F . xsmi oatura novated about a 7 
months' p.’Tfva.vrr Blood pressure as SO,' S 
The unne s&crwca large Irate 0/ albu m i n with 
easts, also cetose She bad 3 coevuiriom after 
OJtr* Th* ateras as coctractrag regutarir 00 «d- 
inksson Blood **s taken t delivery Patient was 
deisvered of macerated fetus Vugcst »8 and died 
Attgu* •? 

Blood cbemuCry August >S non protasis nitrogen, 
60 we*, 3 one add, 7 6 wager 53 

August t? two protein nitrogen, 75 art* 4 
one add, • 7 


CtodaJ dzMfDTAk, confirmed by autopsy ctfamp- 
■U 

Serum proisa 143 r u. pet it» c cm. 

Serum tstrba positive »lsh j cm wgsdr* 
with i can. 

Again the prolan and estrin finding* in the 
arrerxn are fa beeping with the diniad d/tg 
do* 1» of edxinpiii 

In these 9 cate* farther evidence U found 
for the assumption that a quantitative en- 
docrine Imbalance, due to high irrel* of prolan 
and a tendency toward low eatrin, U cWte 
(erratic of Ute pregnancy toxemia and eclamp- 
sia, that this imbalance is present for some 
time before symptoms become pronounced 
(Case 13) and that It U not found ia patient* 
whose toxic symptom* arc due solely to 
nephritis (Case 13) 

ANALYSE* Gt THE HTOniX THttD or rtrxrKXKCT 
on women ttho«* anaCAZ rsoesrst ha* 
BEEN rotxoa ED TO DtUVUY (tABLE U) 

Of these i* a omen 7 (Case* i?~3» and rfc) 
had level* of prolan within the limit* of doc 
nub Qtnfcaliy Case* 17 id 19, and jo weir 
normal at the time of analysis and throughout 
the real of pregnancy except that Ca*< so 
delivered spontaneously 5 week* before term. 
Case* »i anti 36 were nephritic and had doc 
mal amount* of prolan Although live showed 
some tone symptom* at the time Case 31 had 
normal level* of serum prolan and estrin and 
hex symptoms disappeared soon afterward 

The 5 other women recorded in Table IJ 
Case* 33 14. 35 37 and iS all had e xces riee 
serum prolan Case 33 1* the onf) one of there 
who showed no toxic symptom* *i the time 
and she delivered 1 day* later so that ahat 
would have happened had pregnancy con tin 
ued to term 1* unknown Case *4- although 
having an excess of prolan at 6 months, as 
well as an elevated blood pressure and some 
edema sheared normal endxrirw valors t 
week* later at ahich time her toxic symptom* 
had entirely disappeared. Case *J had an 
excess of prolan at the fifth and sixth rraocth* 
Her hyperteriMOD persisted, but she had so 
other symptom* except a alight trace of *1 
buzms once in tbe seventh month. Ia Cases? 
we find the find exception to the group (Bag 
nosed a* nephritic Her hormones were typical 
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of pre-eclamptic toxemia m spite of a climcal 
diagnosis of chrome nephntis It is possible 
that both conditions were present Case 28’s 
high prolan at 6 months associated with the 
symptoms of toxemia is entirely in keeping 
with the fact that her symptoms persisted and 
mcreased and that the clinical diagnosis was 


toxemia without convulsions 
In this group, therefore, the finding of nor- 
mal values for prolan and estrm at around the 
sixth month was followed in every instance by 
freedom from the symptoms of pre-eclamptic 
toxemia throughout the remainder of preg- 
nancy Of the 3 women with a clinical diag- 
nosis of nephritis, 2 had normal prolan and 
estnn values, while the other showed high 
prolan Of the 5 cases whose prolan was high 
around the stxth month, all but one had a con- 
tinuation or mcrease of toxic symptoms until 
delivery, and this one showed normal values 
at months 

SUXQIARX 


These further quantitative studies of prolan 
and estnn m 27 additional cases confirm our 
previous findings of excessive gonad-stimulat- 
mg hormone and, less consistently, subnormal 
lex els of estrm m the toxemias of late preg- 
nancy and eclampsia They also indicate 
that 

1 In normal pregnancy a peak m the level 
of prolan occurs dunng Hie second, third, or 
fourth month, followed by a marked drop 
Dunng the remainder of pregnancy the prolan 
maintains almost a constant level 

2 The amount of estnn increases as preg- 
nancy advances, reaching a peak at term 
There is usually a marked elevation of the 
estnn level between the third and fifth months 

3 In cases of late pregnancy toxemia an 
excess of prolan has probably been present 
for some time before Hie appearance of toxic 
symptoms High levels of prolan dunng the 
sixth and seventh months m apparently nor- 
mal women, therefore, may indicate that 


toxemia will develop, whereas the finding of 
normal figures at this time favors the predic- 
tion of continued normal pregnancy A nse 
after the seventh month may not be signifi- 
cant, since delivery occurs so soon 

4 No abnormal figures for prolan or estnn 
can be desenbed as typical of miscarnage 

5 The nausea of early pregnancy may be 
associated with low estnn 

6 Although the highest values for serum 
prolan yet encountered have been in cases of 
eclampsia, the degree of excess of prolan does 
not always run parallel -with the seventy of 
the symptoms 

7 Quantitative analyses of serum prolan 
may be of diagnostic assistance in differenti- 
ating between toxemic and nephntic condi- 
tions 

8 Quantitative analyses on women who in 
the middle third of pregnancy are showing 
some toxic symptoms may be of prognostic 
value 


The authors wish to acknowledge with gratitude the co- 
operation of the following hospitals and physicians Boston 
City Hospital, Dr Benjamin Tenncj , Boston Lying In 
Hospital, Drs John Rock and John L Newell, St Eliza- 
beth’s Hospital, Dr C J Duncan, Worcester City Hos- 
pital, Dr S Gwynn, Dr Judson \ Smith and Dr Thomas 
It Goethals 

Since this paper was submitted for publication, 12 more 
pregnant women have been followed from the earl) months 
of gestation to delivery Nine of them were chmcally nor 
mal throughout and showed typical curves for prolan and 
estnn Of the 3 in whom a nse in serum prolan was dis- 
covered dunng the sixth month, 1 had a premature deliver) 
earl) in the seventh month and the 2 others developed pre- 
eclamptic toxemia at the eighth month In 2 of the women 
who developed no toxic symptoms, the same slight nse in 
serum prolan as was found in Case 6 (v s ) appeared after 
the sev enth month. 
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THE SYNTHESIS OF HIPPURIC ACID 

In Vaictc nr Dracrwo 

H»atk Ducaqb Siowdait to DmAxi* or mi ExnuatPAtje Brtuar Smw 

PHILIP y VACCAKO B Sc M D ilosesaiattA, Prvvm. ajoa 


T HE determination of hepatic functional 
efficiency has become a question of par 
amount importance, particularly in mr 

S of the biliary tract Proper interpretation 
treatment of certain complication* foSow 
log operative procedure* in this region depend 
upon a comprehensive understanding o l the 
physiological activities of the liver tad the 
extent of their disturbance by hepat ic disease. 
Though orach light ha* been thrown on several 
aspects of liver function many more remain 
otacure. Tbmfote rariom complications 
foiknrmg operations on the biliary tract stlH 
challenge the Investigator for a *ati*factory 


ntfy Dr William L. Estes, Jr called 
our attention to a rather troublesome conroli 
cation arising in 4 patients following operation 
for common duct obstruction In td* service at 
St Luke’* Hospital These patient* had re- 
covered favorably from the Initial reaction, 
bat on the tcama or third day the usual post 
operative nausea failed to subside. The ora 
onoed nausea was associated with occasional 
vomiting loss of appetite and great weakness 
In spite of eariy treatment with the Jutte tube 
ami other measure*, these symptom* persisted 
for 3 or 3 week*, leaving the patient in a toxic 
debilitated cootfitioo 1 of tie patients even 
became drowsy and that *anl*taporous. None 
of the operation* were technically difficult and 
aside from a high Icteric index and a moderate 
degree of hepatitis, there was no other indica 
tion of hepatic disturbance out of the ordi 
nary Although ah patients were finally re 
lurred, following the administration of giucoae 
intravenously the cause of their symptoms 
was obscure. It was assumed, however that 
noxious substance* were being absorbed from 
the gastro intestinal tract, with a concomitant 
Impairment of the detoxifying function of the 
liver 

The urgent desire to scire this problem 
prompted an investigation of practically all 


cases with disease of the biliary tract In Uds 
clinic from October t 1933 to April 1 tou. 
The liver was studied from the aspect of it* 
detoxifying power the method of Quick being 
used(j6) tne lynlhesb of hipped c aria 
recently introduced by him as a new test of 
liver function. The test was utfflxed not only 
because it seemed to offer a possible •olotba 
for the problem, but also to demonstrate its 
value in dfrdosfng hepatic damage secondary 
to diseases of the gall bladder and biliary 
d uct s. 

The synthesis of hlpporic acid constitutes 
a detoxifying process brought about by the 
introduction of ben sole add into the organism 
and Its subsequent conjugation with gtydnn. 
The fate of ingested benxolc add has been 
quite extensively studied in man and in vari 
ous animal*, Ln *q effort to explain the chem- 
ical change* Involved and the site of synthesis 
of hfppuric add. Benxolc add ingested by 
mao is combined with glycine and eliminated 
in the urine almost completely as hlpporic 
add, except, perhana, for a small portion 
which may be combined with gfycuronfc add 
aad eliminated as glycaronlc add moaoben 
xoatefzs) 

Though Lachner Levinson, and Morse fiat 
suggested that hepatic disease disturb* the 
synthesis of hipporic add little attempt had 
been made prior to the work of Quick (15 16) 
to apply toe synthesis for the detection 0# 
hepatic damage in man. The only previous 
work showing a reduction in the output of 
hlpporic add in man with hepatic involve 
ment was that of Bryan. The earlier work oi 
Bunge and Sdunddeberg rather crvodastvely 
estabJiihcd that in the dog the syntheses 
occurs only in the kidney Qukkfij) ha* 
recently confirmed the original work of Bunge 
and Schmcideberg in the dog. but in the rabbit 
he found, as did Friedmann and Tachau, that 
the liver partakes in the synthesis. He be 
Here* that In man, as fa the rabbit, the iy»- 
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thesis also occurs m the hver(i6) Quick(i2) 
has shown that the organism has no store of 
preformed glyane and the rate of synthesis of 
hippunc acid is governed by the ability of the 
organism to produce glyane Also, the 
organism has a definite maximum capaaty to 
produce this substance, for regardless of the 
amount of benzoic aad taken in, the hourly 
output of hippunc aad (in the absence of 
exogenous glyane) remains relatively con- 
stant Since glyane is generally considered to 
be synthesized m the hver, it was thought that 
certain types of hver damage might disturb 
the synthesis and result in a diminished output 
of hippunc aad 

The present investigation on the excretion 
of hippunc aad was m a group of 44 cases 
Although primarily concerned with hver 
damage secondary to diseases of the extra- 
hepatic biliary system, our interest spread so 
that a few cases with other pathological in- 
volvement of the liver were also studied Ten 
subjects, clinically free of hepatic and renal 
disease, were used as control cases to establish 
the normal output of hippunc aad Twenty- 
seven cases had diseases of the gall bladder 
and bile passages, of which 26 were inflam- 
matory and x was caranoma All cases, ex- 
cepting one of catarrhal jaundice, came to 
operation or autopsy The excretion of hip- 
punc aad was compared with the gross 
pathological findings and, when possible, with 
other liver function tests of more established 
significance There were also 3 cases of car- 
anoma, 3 of arrhosis, and r of chronic passive 
congestion of the hver Two of the 3 cases of 
caranoma were discovered at operation and 
the test was run subsequently to determine 
the rate of excretion of hippunc aad and to 
compare the result with the bromsulphalein 
test 

The technique followed was identical with 
that outlined by Quick (15 16) in his “Simple 
Clinical Method” as follows 

Hvc and nine tenths grams of sodium benzoate 
dissolved in 30 cubic centimeters of water is admin- 
istered i hour after breakfast consisting of coffee and 
toast The patient is then given a half glass of 
water Immcdiatelj after taking the drug the 
patient voids, and then collects complete hourly 
specimens for 4 hours. These are preserved with 
toluene, and hippunc aad determined in each 


TABLE I — EXCRETION OF HIPPURIC ACID IN 
NORMAL SUBJECTS* 


Subject 

1 hoar | 

j hour 

3 boar 

4 hour 

Total 

I 

0 63 

0 

O 78 

0 77 

3 16 

a 

0 60 

0 9 2 

1 

i 07 ; 

0 75 

J 34 

3 

0 54 

0 87 

I Cl 

0 64 1 

3 06 

A 

0 8a 

t 01 

1 20 j 

0 43 

3 46 

5 

on i 

r 05 

0 | 

0 76 

3 54 

6 

O 82 j 

1 OS 

0 99 

0 42 

3 8 

7 

O 38 

0 61 

I 13 

0 86 

2 9S 

8 

O 41 

1 02 

0 73 

0 87 

3 03 

9 

O Si 

0 69 

i 0 97 

1 02 

3 19 

10 

0 44 

0 93 

1 08 

t 0 6S 

3 13 


•Hippunc aad m terms of benzoic add in grams 


speamen Each hour specimen is measured, trans- 
ferred to a small beaker and aadified with concen- 
trated hydrochlonc acid until aad to Congo red, 
x cubic centimeter of the aad is usually sufficient 
The solution is vigorously stirred until the preapita- 
tion of hippunc aad is complete, and then is allowed 
to stand for 1 hour at room temperature The 
preapitate is filtered off on a small Buchner filter 
plate, washed with a small quantity of cold water, 
and allowed to air dry The hippunc aad thus 
obtained is either weighed (to the second deamal 
place, which is usually sufficient) or titrated with 
two-tenths normal sodium hydroxide, phenolphthal- 
em being used as indicator To obtain the total 
hippunc aad one must add to the amount thus 
obtained the calculated quantity remaining in solu- 
tion, 100 cubic centimeters of unne will dissolve 
033 gram of hippunc acid In case a speamen 
exceeds 125 cubic centimeters it should be slightly 
aadified with acetic aad and concentrated on the 
water bath to about 50 cubic centimeters before 
preapitatmg the hippunc aad The results are best 
expressed m terms of benzoic acid To convert 
hippunc aad to benzoic, one multiplies by o 68 
In normal adults the output of benzoic aad as 
hippunc acid is appronmateh 1 gram or more 
dunng the second and third hours and the total for 
4 hours is from 3 to 3 5 grams 

Two cases were given glyane, to observe 
the effect of this substance on reduced hip- 
punc aad excretion m hepatic disease Five 
grams, three times a day, was administered 
2 days before repeating the test 

The results obtained m this investigation 
show that the excretion of hippunc aad 
rather consistently bears out the condition of 
the hver The excretion in the 10 control 
cases was 1 or more grams for the second and 
third hours and ranged from 2 98 grams to 
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TABLE IL — EXCRETION OF HIPPURIC ACID IN DISEASES OF THE BILIARA TRACT— Continued 


] 

Case 
and 
age ! 

Dura 
tion ■, 
of 1 
symp- 
toms 

[ctenc 

index 

\ andenberg direct 
Indirect — mgm 
bilirubin 
per 100 c-cm of 
blood 

Bromsulphaleln 
per cent of dye 
remaining after 
injection 

Hippunc aad m terms of benzoic 
sad m grams 

Diagnosis 

pathological findings 
result 

1 hr 

2 hr 

3 hr 

4 hr 

Total 

ao 

JR 

43 

4 

>TS. 

5 


-0% after 30 mm 
xo^c after 60 min 

0 08 

0 15 

0 07 

0 -8 

0 33 

O 4 & 

0 50 

0 34 

1 03 

1 3 

Chrome cholecystitis with lithiasis 
Marked hepatitis and fibrosa 
Stormy convalescence 

gg| 

3 

yrs 

60 

Direct immediately pos- 
itive indirect io o 

mgm 


0 4Q 

0 81 
(1 

0 86 
&-P -33 

0 64 

) 

2 So 

Acute exacerbation of chrome 
cholecystitis and lithiasis Stone 
in common duct- Li\er palpable 
(Clinical diagnosis) 

31 

EA 

33 



Direct delayed positive 
Indirect 0 2 mgm 


0 31 

0 63 

(2 

0 8p 

-18-34 

1 

0 02 

) 

2 73 

i 

Chrome cholecystitis with lithiasis 
Stone in common duct- Gall blad 
der greatly thickened. White bite 
Cholangitis. Extensive hepatitis 
and fibrosis A large number of 
stones had eroded through the 
anterior wall of the gall bladder 
and had become encapsulated in 
the substance of the liver Un 
e\ entful reco\ en. 

aa 

E.S 

70 

3 

mos 1 

50 



0 30 ! 

0 14 | 

0 OO j 

0 09 

■ 

Carcinoma of the gall bladder with 
metastasis to the In er (Autopsy) 

ah 

1 

yr 

■ 

■B 


O 32 

0 05 ! 

0 80 1 

1 

0 58 

2 64 

Chrome cholecystitis with lithiasis 
Liver slightly enlarged Moderate 
amount of fibrosis Uneventful 
recovery 

56 

■ 

12 


60% after 30 min 

O 44 

I 03 

0 23 

0 40 

3 IQ 

Chrome cholecystitis with lithiasis. 
Sbght hepatitis otherwise liver 
appeared normal Uneventful 
recovery 

tn n 

8 

yrs 

1 

Direct dela> ed positive 
Indirect 0 8 ragm 


O 82 

0 87 

1 10 

0 31 

3 to 

Chrome cholecystitis with lithiasis. 
Stones in common and hepatic 
ducts. Marked hepatitis and 
fibrosis Died 25 days after opera 
tion from cardiac decompensation 

36 

HS 

20 


30 

Direct immediately pos- 
ithe indirect 1 5 
mem 


O 34 

0 si 

0 40 

0 42 

X 67 

Catarrhal jaundice (Clinical dlag 
nos Is) 

40 





0 85 

0 00 

0 79 

0 48 

3 II 

Cholecystectomy 1 year ago — 
(2-1-33) (Chrome cnolecs stitis 
with lithiasis mild fibrosis ) Ad 
mitted for pain In epigastrium 
3 - 5^34 Discharged improved 


Clydne administered 

tTwo week* after operation standard technique 


3 54 grams for the total of 4 hours Table I 
confirms Quick’s (r6) findings as the normal 
output for adults 

The excretion of hippunc acid was found to 
be within normal limits in biliary tract disease 
where the liver appeared normal (Table II 
Cases 1 to S, inclusn e) A definite inhibition 
was noted in practicallj all cases presenting 
gross structural changes of the liver (Cases 9 
to 23 inclusive) Generally, the degree of 
inhibition corresponded to the amount of 
hepatic damage The only exception was in 
Case 25, which produced a normal output in 
the presence of marked structural change of 
the liver, and in Case 24 with onlv a slight 
involvement The bromsulphaletn test in 


Case 24, however, was out of proportion to the 
amount of apparent hepatic damage A uni- 
formly lowered output w as observed m biliary 
obstruction, Cases 9, 11, 16, 18 21 and 22 
Case 22, with obstruction due to gall bladder 
carcinoma, yielded the low result of o 52 
gram benzoic acid as hippunc acid excreted 
in 4 hours Case 21 illustrates Quick’s (16) 
observation, that the clearanceof jaundice does 
not necessanly mean the liver has returned 
to normal The patient at the height of 
jaundice excreted 2 80 grams benzoic acid 
as hippunc acid while 4 months later after 
complete disappearance of jaundice the ex- 
cretion was 2 75 grams Case 26 of catarrhal 
jaundice registered a deadedh low output 
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Except in Cases 14 »rxi 15 the Wppuric acid 
teat termed to be more accurate than the 
bromtulphaldn teat In foretelling the condi- 
tion oftae liver 

A diminished excretion »l*o resulted In car 
dooms, drrboal* and chronic passive con 
gartkm of the liver (Tsbk HI) The brom 
sulphaldn test also indicated extensive dam- 
age in thi» last group of cases 
The second So* of figures in Cases 10 and 
jo, Table H. Indicates that the excretion of 
hSptmric add depressed by hepatic disease fa 
slightly but definitely increased following the 
administration of glydne The excretion 
again diminished when glycine was with- 
drawn, as shown by the tMrd line of figures 
In Case 10 

r\ ahjstxok 


The test Is contra Indicated In nephritis 
with nitrogen retention, because the benavior 
of Upporic add la not unlike other nitrogenous 
excretory prodacts( 6) Another disadvantage 
Is that the sodium beaxoate Is sometimes 
vomited Three cases ware encountered Ln 
this study that could «>t be subjected to the 
test because the sodium benaoxte was re 
peatedSy vomited 

The manifold dntlea of the liver with Its 
remarkable power of regeneration and fane 


tional reserve, constitute a great obstacle in 
the accurate determination of hepatic effi- 
ciency However as pointed out by Quick 
<ifi) “It must not be forgotten that nnca 
fractious of the liver are not distinct and bde 
pendent, but dosdy Interrelated, so that an 
Injury to one mar atfcct several others as 
wrC. Certain mechanisms oi the liver are *> 
dehcate, that there is practically no margin 
of safety 

Glycine is not only Involved In the detotka 
tlon of benxcic add but also a supply l* 
necessary In the synthesis of glyaxhcBc 
add (8) Gyaxbofk add, most prominent 
bfie add in human biter U formed by the union 
of dwfic add with glycine. It U reasonable 
to assume therefore that the mechanism 
effecting the conjugation of bauefe add with 
glycine, to form Hpporic add and the ooe 
affecting the coojugsiloo of eboBe add with 
jdvxine to form glycochoik add are similar 
Toe Latter being a normal physiological 
pro ce ss, perhapa, utilised incidentally to rid 
the body of a noxious substance The syn- 
thesis of glycine scans to have Httle reserve 
for the duninfshed excretion of hippwric add 
In catarrhal jaundice Is out of preportioo to 
the amount of hepatic damage (15 id) Al*> 
Smyth and \YHppls, found that a do#c « 
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chloroform insufficient to produce any de- 
monstrable change in the liver cells, caused a 
definite decrease in the excretion of bile acids 
This related functional disturbance may 
again be demonstrated clinically Green 
Walters, and Fredenchson have shown that 
m biliary obstruction, the formation of bile 
acids is greatly depressed The same condi- 
tion in the present investigation shows m 
agreement with both Bryan and Quick, a 
diminished output of hippunc acid 

The influence of benzoic acid and glycine 
on the excretion of unc acid is interesting 
Lews and Karr were first to observe that the 
ingestion of benzoic acid decidedly depressed 
the excretion of unc acid This finding was 
confirmed by Swanson, who found that there 
was not only a marked decrease in the unc 
acid content of the urine but also an increase 
in the uric acid content of the whole blood 
and plasma The ingestion of glycine on the 
other hand, according to Lewis, Dunn, and 
Doisy, more recently to Chnstmann and 
Hosier, is followed by an increased excretion 
of unc acid Quick (12, 14) finds also that 
glycine “like other glycogenetic amino acids 
not only stimulates the excretion of unc acid 
but also prevents and counteracts the depress- 
ing action of benzoic acid ” Bruhl doing 
microscopic studies on the glomerular circula- 
tion in the frog found that the circulation 
stops when there is a lack of glycine Wat- 
zadse previously had made similar observa- 
tions In the light of these observations, it 
seems that gly cine has a definite stimulating 
action on kidnev function 

It would seem probable, therefore, that 
hepatic damage disturbing the synthesis of 
glycine may exert a depressing action on kid- 
ney function On this basis might be ex- 
plained the type of “liver death” which has 
been cited by Hcvd with manifestations of 
renal involvement 

SUMMARA AND CONCLUSION 

The results obtained in the present studv 
show 

1 The excretion of hippunc acid in normal 
subjects was one or more grams for the second 
and third hours and a total of 2 9S to 3 54 
grams for 4 hours 


2 The excretion was diminished in dis- 
eases of the extrahepatic biliary system, pre- 
senting gross structural changes of the liver 
Obstructive jaundice registered a uniformly 
lowered output Generally, the inhibition 
w r as governed by the amount of damage 

3 Hepatic damage from carcinoma, cir- 
rhosis, and chronic passive congestion also 
gave a reduced output 

4 Excretion of hippunc acid reduced as a 
result of hepatic disease was slightly increased 
by the administration of glyane 

5 A similar complication alluded to pre- 
viously w r as not encountered though two 
cases 10 and 20 Table II, wnth mild mani- 
festations and of shorter duration, had a 
decidedly low output 

From these observations it is concluded that 
the hippunc acid test is a method of con- 
siderable ment not only to disclose but also 
to give an approximate amount of structural 
hepatic damage resulting from diseases of the 
biliary" tract It also is of value in detecting 
hepatic damage from other pathological in- 
volvement of the hver 
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Except in Cases 14 and 35 tbe hippurk add 
tort seemed in be more accurate than tbe 
broumiiphaidn test In foretelling the roodl 
doc of tbe liver 

A diminished excretion also resulted in car 
dorsna, drtbosiv and chronic pudvn con- 
gestion of tbe liver (Table HI) Tbe brom 
sulphaldn test also Indicated ext end re dam- 
age 1 b this Lait group of esaea. 

second Eae of figure* in Cases 10 and 
to Table II indicates that tbe excretion of 
hippuric add depressed by hepatic disease is 
slightly but definitely increased following the 
admintstratian of glydne The excretion 
again diminished when riydoe waa with 
drawn as shown by the third line of figures 
in Case 10. 

Cl ALCATTO* 

Tbe test is contra indicated in nenhrftb 
with nitrogen retention became the behavior 
of Mppunc add is not unlike other nit rog e nous 
excretory produ cts ( s 6) Another disadvantage 
is that the sodium beoxoate is sometimes 
reunited- Three cases were encountered in 
this study that could not be subjected to the 
test bees use the sodium benxoate was re- 
peatedly vomited 

The manifold duties of the Over with its 
remarkable power of regeneration and fuoc 


tional reserve, constitute a great obstacle in 
the accurate determination of hepatic ef& 
deBcy However as pointed out by Quiet 
(tfi) “It must not be forgotten that various 
functions of tbe Ever are not distinct and lode 
pendent but closely Interrelated, so that aa 
Injury to one may affect sevens! others as 
well Certain roccnanlsms of tbe Ever are so 
debate, that there ts practically no margin 
of safety 

Gfycroe is not only involved in tbe detotica 
tion of benxoic acid but also s supply is 
necessary In tbe synthesis of ^ycocholic 
add (8) dycodsohe add, most prominent 
hfe add in human bile, is formed by the unkaj 
of cholic add with glycine. It is reasonable 
to assume therefore that the mechanism 
effecting the conjugation of bensoic add with 
glydne, to iorm hippude add aryl the one 
affecting the conjugation of chchc add with 
glycine to fora glytochoUc add are similar 
The latter being a normal physiological 
process, perhapa, utilized inddeatiSy to rid 
the body of a oorknu substance. The syn 
thesis of glydne seems to have little reserve, 
for the chmlnfahcd excretion of Hf*>uric add 
in catarrhal jaundice is out of proportion to 
the amount of hepatic damage (15 s6) Also 
Smyth and Whipple, found that a dose of 
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chloroform msuffiaent to produce any de- 
monstrable change m the liver cells caused a 
definite decrease in the excretion of bile acids 
This related functional disturbance maj 
again be demonstrated clinically Green 
Walters and Fredenchson have shown that 
m biliary obstruction, the formation of bile 
acids is greatly depressed The same condi- 
tion in the present 1m estigation shows in 
agreement with both Bryan and Quick a 
diminished output of hippunc aad 
The influence of benzoic acid and gljone 
on the excretion of unc aad is interesting 
Lewis and Karr were first to observe that the 
ingestion of benzoic aad deadedly depressed 
the excretion of unc aad This finding was 
confirmed by Swanson w ho found that there 
was not only a marked decrease in the unc 
aad content of the unne but also an increase 
in the unc aad content of the whole blood 
and plasma The ingestion of gly one on the 
other hand, according to Lewis Dunn and 
Doisy more recently to Chnstmann and 
M osier, is followed by an increased excretion 
of unc aad Qmck (12 14) finds also that 
glycine “like other glycogenetic amino aads 
not only stimulates the excretion of unc aad 
but also prevents and counteracts the depress- 
ing action of benzoic aad ” Bruhl doing 
microscopic studies on the glomerular arcula- 
tion in the frog found that the arculation 
stops when there is a lack of gly one Wat- 
zadse previously had made similar observa- 
tions In the light of these observations, it 
seems that glycine has a definite stimulating 
action on kidney function 

It would seem probable therefore that 
hepatic damage disturbing the synthesis of 
glyane may exert a depressing action on kid- 
ney function On this basis might be ex- 
plained the type of “beer death ’ which has 
been ated by Heyd with manifestations of 
renal involvement 

SU 1 HIARA AND CONCLUSION 

The results obtained in the present study 
show 

x The excretion of hippunc aad in normal 
subjects was one or more grams for the second 
and third hours and a total of 2 98 to 3 54 
grams for 4 hours 


2 The excretion was diminished m dis- 
eases of the extrahepatac biliary sx stem, pre- 
senting gross structural changes of the In er 
Obstructne jaundice registered a uniformly 
lowered output Generally, the inhibition 
was governed by the amount of damage 

3 Hepatic damage from caranoma, ar- 
rhosis and chrome passne congestion also 
ga\ e a reduced output 

4 Excretion of hippunc aad reduced as a 
result of hepatic disease was slightly increased 
by the administration of gly one 

5 A similar complication alluded to pre- 
viously was not encountered though two 
cases, 10 and 20 Table II with mild mani- 
festations and of shorter duration, had a 
decidedly- low output 

From these observ ations it is concluded that 
the hippunc aad test is a method of con- 
siderable ment not only r to disclose but also 
to give an approximate amount of structural 
hepatic damage resulting from diseases of the 
biliary tract It also is of v alue in detecting 
hepatic damage from other pathological in- 
volvement of the hv er 
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DYSONTOGENETIC YND MIXED TUMORS OF THE 
UROCENITYL REGION 

With a Rraoer or a Nv» Caii or Sucomv Botsyoidu Vacst* li a Cmm, and 
C otuirNT* Iron tttx Pioe.viLr: Natch or Saacoka 

JOTOir UcFiW-VStt, M d Vrt) fanaaeumv, Prtven. w 
Ifc llwn t ■* mi) rvMtr l —a i «4 bu*taiu 


I N rgoS a cav of Infantile vaginal botmdd 
tumor aiw under obaervaikm ana to 
interfiled rac on Account of iti peculiar 
appearance rapidU fatal cuuree ai>d evident 
ranty that I reported It 

Some ten vmr» bier In converatbn with 
Dr Joshua L Smeet I mmtioocd the caw 
and *ume»tal that It probablv had it* origin 
In a delect ol embryonal do. dnpraent when 
to my turpriv be remarked that be *»i tun 
it had and that although I had diacovered no 
evidence of the fart it woa really a mired 
tumor belonging in the vine dau a* tho>e 
about which he had written hi* Inaugural 
Dmrrtatatn lor the lesree of I>octor of 
Medinne at the l nivcrwtv 0/ tMeawm In got 
I 111 robamrv'ed to lhinL that I had o% r 
V«oinl bn divertatwn but when he Uter 
iindh pmveoted me with n copv I under 
* 4 or>d whv Yly literary rtvrorii had been 
aim n I rated upon the Mibfert of wrrocru 
and hi paper «i entitled Die iloch^e' 
whauel te am unteren Ijidc dm l rotrmial 
pparatm dee Kmr}«’ Ten more > ear* a ere 
to pare before >pp> rtumtv to nm the »ab- 
jr\ t im nl n tbr < rm of « specimen and cav 
report wnt b\ Hr Y I ( owlooof the Vkbo 


las Sena Hoapltal In Omaha, \ebrtuka, with 
permmlon to nubllah the cue If tt proved to 
beauflicfentlt »ntere*tin^ The folkoriag i» the 
protocol 

\ J huk (lri A yean of ip came to the boa 
petal, January 5 qji Ilk a iroall cyWk 
la»or na (ToVta,| front tha anterioc will of the 
wpu and pra>cctiac from the vatr* It »* rv 
riaed. »ad • tieatawtit of 600 mflh*n«a hour* •! 
rufcum admmotered Bat h» about moctki I be 
patient 11 back acafj, Ub a reamoo etaserfa* 
bool laches 0/ lha njhi »aU of the raataa, aad 
made op of ancreaatloa of amall e) it kke tatttt* 
TVtr rrr tbo note d, the boo curetted, aad » 
(rest Meat ol 100 auibrra* hoar* of radiam ifphed 
br ftwertlm the ipewt deeply lot the tfarum rhl» 
ibo failed and to Jiauary pj Va the prtkit 
*u **am •*«, a ltr*a recureeot outi ahnoit n*- 
firtef) fBed the »fT»a A* the repeated udJaai. 
■ r p pletnectrd b> the tt»e of redrew, had faikd, 
further treatment wii oo< urjp^l, altbcwth the 
lunor teemed to be lociBeed in the the 

tnjpcr re (he reel m faihoa to find anjthfaf la tbr 
pelrti 

rroro thi* time an the patient » comhtloo 
became *te*dfl) aorae and the attending 
phyvdaa desenbe* what Aubaerjcicntl,} hap- 
pened a fofkwrA 

TV ir ail mm «b«tea-ltd the vnlre <*>enln< 
t hit leetned ( be the eitreio* tlwJt, 
pererere aec r o di of the iDo mirjdm. » hxh hecatae 
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covered with heavy crusts The urethral onfice 
disappeared from view, the urine escaping between 
the lobes of the tumor There was, however, no 
considerable retention, the patient always being able 
to void the unne The external portion of the tumor 
seemed to break down, diminishing in size and be- 
coming covered with a heavy crust, the internal 
portion, which was easily palpated, extended to 
about an inch below the umbilicus and some 2 5 
inches to the left The pelvic pressure seemed to 
cause contractures of the legs that were tightly 
drawn up upon the abdomen The rectum seemed 
to have perforated about 4 weeks before death, 
which took place on November 15, 1932 

The necropsy was performed at the home of 
the patient, m a small town in Nebraska, by 
the family physician, who was kind enough to 
furnish the following details 

The pelvis was eviscerated, the tumor, the rectum, 
the uterus, the vagina, and the ovaries being re- 
moved in one large partly amalgamated mass 
Casual examination of the liver, kidneys, spleen, and 
vermiform appendix, revealed nothing abnormal 
The thorax and cranium were not opened 

The removed mass of pelvic contents was 
placed in a jar of formaldehyde and later for- 
warded to me It is unfortunate that the 
tissues could not have been more carefully 
examined in the fresh condition, as the formal- 
dehyde not only firmly fixed them in a position 
of considerable distortion, but also rendered 
them very brittle This is what I found 

The general tissue mass measures 15 by 10 centi- 
meters, and consists principally of neoplastic tissue, 
whose lower part, about as large as a good sized 
orange, lobulated, mcrusted, necrotic, and made up 
of alternating sott and firm substance, is probablv 
that which protruded through the vulvar onfice 
dunng fife (Fig 1) Except for a short and narrow 
stnp of wnnkled skin, supposed to be from one of 
the labia, nothing can he definitely identified as 
belonging to the external gemtaha The evisceration 
was evident!} performed through the abdominal 
opening, and the attachments cut away from the 
inside Most of the urethra has become amalga- 
mated with the tumor mass, and the meatus has 
been lost through ulceraUon About 8 centimeters 
of compressed rectum is loosely attached to the left 
side of the mass, through which its lower part passes 
to open in a deep fissure on its inferior posterior 
surface 

The presence of a small quantitj of fecal matter 
throughout its whole length shows that, although 
compressed into a flattened nbbon, the rectum was 
patulous, and the suspected rupture had not oc- 
curred Except for a very limited extent m the 
immediate neighborhood of the anus the rectum 


escaped invasion by the tumor The vagina is so 
altered as to be scarcely recognizable It is 7 centi- 
meters in length and 6 centimeters in width and 
w hen divided longitudinall) (Fig 2), is found to con- 
tain a large irregular space with surrounding walk 
which vary from one-half to 2 centimeters in thick- 
ness The tissue of these thickened walk must have 
been xerv soft and necrotic, but after fixation in the 
formaldeh} de, crumbles aw ax, leaving a curious 
appearance resembbng a tangled mass of pale colored 
slender worms — probabl} thrombosed blood vessels 

The uterus, broad bgaments, and o\Tines (Fig 3) 
are pushed up and to the left, the bodx of the uterus 
being anteflexed and its anterior surface adherent 
to the bladder 

There are a number of flattened neoplastic discs 
m the broad hgament of the right side, and on the 
peritoneal surface of the uterus and both ovanes, 
representing 1> mphatic metastasis or local extension 
of the tumor bj permeation Whether there may 
have been metastasis to the lungs, can never be 
know n as the necropsy did not include the opening 
of the thoracic cavtt} 

The upper anterior vaginal wall is completelv 
amalgamated with the neck and posterior wall of the 
bladder to form a tumor mass 4 centimeters in thick- 
ness, projecting into the bladder from behind, and 
almost completely filling it (Fig 2) Faint stnations, 
caused by the survival of some of the normal struc- 
tures m the midst of the general neoplastic mass, 
indicate the original limits of the bladder and vagina 

Some well preserved parts of the tumor present a 
finely fasciculated appearance, others are homo- 
geneous The color, changed by fixation, is pale 
grayish yellow , and the consistence is firm, though 
the impression cannot be escaped that it was origi- 
nally very soft, and probabh edematous But it is 
neither c> Stic nor hemorrhagic The softer parts, 
upon section, show no other explanation for their 
softness than a looser texture that may have been 
due to edematous infiltration 

MICROSCOPV 

I began the histological study of my first 
case (1911) with the clinical diagnosis of sar- 
coma botryoides vaginte already made, ex- 
pected the microscope to show sarcoma, and, 
though finding it atypical, persisted in regard- 
ing it as sarcoma But during the interval of 20 
years my ideas had changed and my approach 
to the present case xvas correspondingly dif- 
ferent I was now looking for evidences by 
which to prove that the lesion was a “mixed 
tumor ” 

I have carefully reviewed the old sections 
made from the tissue of the first tumor, and 
am certain that were I seeing them for the 
first time, and without my present precon vie- 
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I w Tha tin* (*/ nat*r»J un) /root nawof tba 
titfonc nam that projected throe*! tha rohu cptmof 

The pvrpvrxiicuUr ■vpaistica u o* ocmon throeth li 
entire biw imm TW lateral lute* cn Mlinml »rp«r*- 
tMtbt< m W*lo tt Lk< low 

tlon that U was a mixed tumor 1 should 
again reach the condusion of to year* ago and 
describe it a* an edematous, and probably 
myxomatous, spindle cell aarooma (Botryoid 
tar coma) 

Secootu made from th* vanous block* of time 
(aim from tba present tumor ere my dmppoi t 
inf their duple bktcAagy Tb* f odiroeotaf 
•tract ure »n edamatow ftnyromatocs ) deli 

cat fibciHaj tiaau m ch reaenblinj thit of a na»l 
polyp Some rea* co o t a tr i ed reJadrdr tea and 
nature cell*, other* greater umber ol ceOa, wne 
of arhuh ere mitotic. ahde dill other* ere corn 
poaed entirely of celt* rth hvperchrrnaaOc and 
mhotle noda (Fig a) The call*, foe tha mat part, 
aere k*g delicat *p4ndle*, though beta and there 
one encountarrd abort ct *pmdle*, nd occaoooai 
real o i hat te em ed to be roaod ceDa Near the 
mrtacx* there »»i moth necroaii od Iteration ith 
characteristic tnOammatorr ceflu hr mBl traoem* 
Vgarn the histology aerved t rra t the dagDoo* 
ol iptncQe ctD *arcotna 

B t the arctroo* cut from block of tiasu taken 
from tb* part mentioned a* thoaiaa « pcf tkin 
nrppoaed u> represent one of the labta preaanted 
»ome dementi that ahcold not be overlooked ad 
any be igmficant 

tlekra the aim, tarii >11 all preserved, ad 
(tea from neopUrtsc infiltration. though ta con am 
a* lafihrated ith inflammatory cell*, tha ta«r 
became eiieuatoc*, and tamer cell*, nearly all long 
slender spsoefle*. beg* t ppear Vmoog item 
ero oceawoori pa t cefla that wernttl t b« of two 
LrnrU Tbo*e Drare*t t the surface ere own Dr of 
rounded abape nd reaembied foreign body pant 
crib blch thev probably era, hile toot of tboae 
nm deeply utoitad era elongated, tha anoat 


deeply if Coated among the tumor crib, very loo*, 
ith the miclet ■otnitinw collected ne* the pole*, 
sornttimas distributed along a band of cytopitsra of 
wforto width and pronounced eoafnoplnlK re*ctxxi 
Some of these pa t edb reaembled the dlrtarbed 
aarcooi dementi obaerrad in injured and supposed! 
regenerati g vduatary nmack It seemed u though 
thay might be habdomyoblaata, a boar tranafocm* 
tkm Into ftnated rmtaria fiber* had been chcclrd 
through the occurrence of the edema neorwa, *_»d 
Lafectxe Hundred* of them er* examined b the 
hope of finding tome that might thow Krtitkm* but 
ithout su cc es s Farther *tndv of other *bde* from 
other parts of Lb* tumor (bowed oecawowal inula 
cell* and cylindrical odeated band* of fibril*, 
romopWbe in reaction, but (hoot croa* ttnatioes 
(Fig 5) I tba pobhrived iDastraOoo* of section* of 
other tumor*, element* ppes very nauhr to tboae 
jolt described e cr ept that tome moag them were 
United Making allow irvee kir the embryonal d 
diseased coadlbcn of the ttaaoe, ft accmi reasonable 
t assume that th* crib under coo if d rra Lion may 
ha been embryonal mode crib, and that tba 
tumor as a nuied tumor (rhabdomyoma) though 
It k impoeibl* to prove It 

From the clinical and morbid anatomical 
pointi of view there U do doubt but that my 
firat and second tumori are Identical, and it 1 
probaWc tber both bdoag among the ''mixed 
tumor*” referred to by Sweet and many 
other*. But without the presence of Indubi- 
table mumilar or cartBagincm* dement* or 
•ome other poritive evidence of beteroiojjoua 
■trocture* could they be correctly called mixed 
turnon’' W e ahall return to tiua question Inter 
for the prnent let the term mixed tumor 
be act aside and the lerioni designated as 
Schwalbe has suggested dysontogenetic 
tumor* 

Thus freed from the limitation* necessitated 
by nomenclature and abandoning the ides 
that the dysontogenetic tumor* mart be 
botryoid or sarcomata or mixed 
tumor*, I next set about collecting al] of the 
tumor* reported in the literature whose appar 
ent origin, clinical peculiarities anatomical 
distribution or histologic*] structure made it 
probable that they might be of use in forming 
an IntdHgent understanding oi their own 
nature and origin as well as that of the whole 
group A lengthy bfbbographj was thus 
assembled Of the total of 5 6 references col 
lected 41 were not available but 475 contri- 
bution* were actually examined and as many 
as teemed worth while were read 
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Fir 2 Complete section throjRh the entire tumor mi's 
( > j natural «izc) shnmns the bladder with it-, inferior 
posterior wall destrov cd b\ the tumor ma«- that projected 
into andnearh fills it the middle part of the urethra whose 
meatus cannot be seen because it opens into a sulcus on the 
other side of the tumor; the vapina who-e entire wall is 
invaded thickened, and internal!} necrotic so as to result 
in an irregular space with a shagga appearance as though 
studded with slender worms (thrombosed vessels), the 
rectum sbghtlj flattened b\ pressure, but patulous and 
undisturbed b) tumor invasion, the large mass that pro 
jeeted through the vulvar opening 

Of this literature it w as soon discov ered that 
a considerable portion, consisting of reports of 
tumor cases hurried into the literature shortly 
after operation and before cither the histo- 
pathological examination rexealed their na- 
ture or the subsequent clinical histon shotted 
tthether the} ttcre malignant or not t\as of 
very little value Moreot er, it contains man} 
cases in tthich the identification of the tumors 
ttas either entirel} wrong or ter} doubtful 
(endothehomata etc), and deals with the 
transformation of benign into malignant 
tumors (fibroids to sarcomata) as though such 
a change were a demonstrated and accepted 
fact 

A bewildering terminology, containing 119 
different names, gradually built up, also made 
it extremely difficult to trace the dysonto- 
genetic tumors through the literature as one 
did not know under w hat headings to seek for 
them 

But the result of these studies has been as 
fruitful as it has been interesting Among the 
dysontogenetic tumors of the urogenital re- 
gion, with which this paper has to do, many 



Fig 3 View of the tumor mi's and adjacent vi-cera a- 
Men from the intxa abdominal surface (U natural size) 
It shows the uterus anteverted and antctlezcd and bound 
to the bladder with tumor nodules upon its fundus The 
ovaries one small and dark colored the other pale enlarged 
and the scat of a pcnpheral metastasis 

of which are distincth mixed tumors there is 
a great divergence of appearance and struc- 
ture Man} are \cry soft edematous, myx- 
oid polypoid andc}stic — ‘ botnoid” — while 
others are firm dense fibroid muscular 
cartilaginous or c\ en osseous The extremes 
in the senes appear to be entirel} different 
types of tumors and, indeed the\ are as can 
be inferred from the numerous termmologx 
A “m}xoma” is certainly not the same tumor 
as a “ chondroma ’ It is not the qualiti of the 
tumor, but its mode of ongin that makes it 
dysontogenetic Man} suppose that the \ en 
soft botiyoid tumors constitute a vanety sui 
generis but the botr}oid or “grape-like ap- 
pearance onh results from the amount of 
moisture the tumor happens to contain 
Tumors of similar histological structure are 
sometimes dense and dry 

It has been thought that the botr} oid 
tumors are peculiar to infancy or at least to 
early childhood But Kaschewarowa-Rednewa 
observed one at 15, and another at 17 years of 
age, Steintahl one at 22 years of age and be- 
ginning with Spiegelberg, whose patient was 
45 years of age, many cases hax e been reported 
in the fifth and sixth decades of life Robertson 
having seen one at 69 years of age 
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Dysofttogenctic tumors hurt been observed 
to project u i mull ttrawberrydlke mao from 
the urethra or vision *t the time of birth to 
project Into the bladder either from it* walla, 
or irocn the prostate to grow In the vesico- 
vaginal ■eptmn extending into the bladder or 
into tbc vagina frota interior Kill of thn v» 
gina, either high up or low down in dthercase 
eventually filling the cavity of the vbcu* with 
the tutnoT maw from the posterior will of the 
vagina from the intenor lip of the cervix 
uteri from the endometrial trnue of tbe 
cervix or fundu* of tbe uterua, or to occur aa 
compU cation* of uterine fibrosd* 

Some of the tumor* make their appearances 
at fairly wefl defined age* The botryuid 
tumor* of tbe vagina are overwhdmlngiy more 
frequent In early childhood than at any other 
time while the thnflar tumor* of the uterua 
occur chitfly In later life Seventy four of the 
reported cue* of botryoid vaginal tumor* 
occurred In the first j j year* of life and none 
thereafter while of the similar uterine tumor* 
only 3 j were reported during the firxt *i year* 
of ufe and jg thereafter Forty two of the 
vaginal tumor* were found in children of * 
year* or leu, against < uterine tumor* of the 
tame kind Similar soft tumor* a( the bladder 
and prostate are almost peculiar to childhood 

ETIOtOOT 

To understand what ts here meant by 
dy*ontogeoetic tumor*, and whj to many 



different varieties and *eemlnglv unrelated 
tumor* are brought together and treated a* 
though the mmt it b necewaiy to recall the 
mhrytAofj of the port* concerned. 

At a '.•cry early atage of development when 
the yolk aac Li being converted Into the wimb 
rive inteatine the than tola b given ofl «» 
divertfenioto rapidly grow* to a conriderable 
sue, and appear* uiuc connected with the 
primitive gut in a tubular *Ulk that aooo 
parafleb riw growing omphakaneaentenc duct 
and ultima tidy become* united with it to form 
the befly stalk of the growing embryo Later 
tbe intta-ernbryunal part of tbe aflantob be- 
come* dilated into a fuaffonn aac, the office of 
which teems to be to receive the eicremen tt- 
tiooa product* of tbc primitive urinary organ*, 
the pronephrw (■'} and metanephro*. At about 
the *ame time the procephric duct* cea*e to 
be connected with the tubule* of the pro- 
nephro*. and become the duct* of tbe more 
important mesonephroi, and aa that organ 
pcogrewe* io it* development grow caudal)? 
to open into the expanded part of the allantois, 
now the urogenital lino* At a iHghliy later 
date on each aide of the body along the geni- 
tal ridge a fold of tissue curl* inward to Tonn 
a tube the upper end of which remain* open 
with a flaring trumpet like exponaioc, anile 
tbe kwrer part dooea over to form a cylindrical 
tube the mudlerian tube that dougalf* 
caudaliy descending toward the urogenltil 
irmi* where tbe approximated terminations 
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of both cause a slight projection in the poste- 
rior wall of the sinus, called the muellenan 
tubercle These tubular terminations occupj 
a position internal to the wolfhan ducts, or 
ducts of the mesonephros Ml this takes place 
in embnos of about 10 millimeters 1 lie later 
dc\ elopment and importance of these tubes 
differs in the different sc\cs In males all of 
the tubes disappear except the extreme ends 
the upper becoming the unimportant little 
ex stic structure known as the appendix testis, 
and the loner the prostatic utricle the xagina 
or uterus mascuhnus 

In the female on the other hand, the whole 
length remains to form structures of great lm- 
jwrtancc The upper trumpet shaped expan- 
sion becomes the fimbriated extremity of the 
fallopian tube the central parts become the 
oxnducts and the low er parts haxang receix cd 
an lnxcstiturc of mescnchxinc, become fused 
at about the fourth month to form the xagina 
below and the uterus abo\ e 
If one recall the pnmitixe and purelx cellu- 
lar character of the earl} cmbr}onal tissues 
forming these structures, and picture the 
xanous consequences that might result from 
the ameboid xxandenng of some of the super- 
ficial cells, the dislocation of cells or groups of 
cells in the elongations, fusions, insertions, 
multiplications, and close approximations of 
the xrnnous groups of cells, of their growing 
importance at one time and waning impor- 
tance at another, the admixtures and rein- 
forcements that some of the cell groups receix e 
from the m}otomes, and the close relation to 
the subjacent sclerotomes and myotomes, it 
may appear to be more remarkable that the 
process of dex'elopraent takes place in so 
regular and orderly a manner than that it 
should occasionally meet wnth accidents re- 
sulting in dysontogenesis 

Dysontogenesis is the term used by 
Schwalbe to express accidents of development 
that may be followed by malformation or 
tumor occurrence With the malformations 
we have, at present, nothing to do, our interest 
centers about the tumors, and the means of 
accounting for them 

The importance of dysontogenesis as a 
means of explaining the complex tumors w as 
fully realized by Wilms, and brought out 


clcarlx in his writing upon “Die Mischge- 
schu uelste ’ It is certainl} the most satisfac- 
tor} thcorx bx xxhich to explain the ongin of 
tumors characterized bx the presence of heter- 
ologous tissues — “mixed tumors '—though 
some pathologists still prefer the old theory of 
metaplasia Metaplasias probablx do occur, 
but the thcorx has been much oxcrw orbed 
Dxsontogcnetic tumors haxc no standards 
of histological structure Some, like the two 
botnoid x’agmal tumors of which mention 
was made prcxioush appear as simple tissue 
tumors and maj be such, others are com- 
jxmnded of sex eral tissues and are correspond- 
ing!} complex Perhaps all arc reall} “mixed 
tumors ” but failure to detect an} tissue 
mixture makes it better to speak of them 
as ontogenetic or d}sontogcnetic 

It certainl} seems paradoxical to speak of 
“mixed tumors" that are not mixed in so far 
as their histological structure is concerned 
But how “mixed ” must a tumor be to be clas- 
sified as such? Among the tumors of the four 
organs here considered, the bladder, the pros- 
tate, the uterus, and the xagina, there seem to 
be all gradations between those composed of 
tissue of one kind onlv, and others with a 
highlx complex combination of tissues In all 
of these organs there arc man} reported cases 
of “mucous polyps," “edematous fibromata,” 
“m}xomata” “myxosarcomata,” and “sar- 
comata,” in which the structure seems to be 
so simple that no one seeing one for the first 
time, would ordinanl} think of regarding it 
as otherwise The first of the cases that came 
under m} owm obserx ation seemed to be of a 
very simple structure and in consequence, 
was called “sarcoma ” I did not reahze until 
after I had studied my second case, how few , 
unobtrusixe, and uncertain the rhabdomyo- 
blasts, whose presence would change the diag- 
nosis to mixed tumor, might be In the cases 
reported in the literature one finds that the 
discox'ery of a x r ery few striated muscle cells 
mx'anably leads to the diagnosis rhabdo- 
myoma, a recognized type of mixed tumor 
The discovery of a single muscle cell is suf- 
ficient to make the tumor a rhabdomyoma 
But if the muscle cells are very few and far 
between, they may not be found It may 
therefore, not be possible to identify all mixed 
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tumor* u such. Dysontogenetic is therefore 
& better term to einpJo} 

Perhaps the matter can be better under 
stood b\ refermcc to the other extreme of the 
•cries The moat complex!) mixed tumor* are 
found in the bladder and uterus and contain 
bone cartilage muscle nerve fiber* and ceBs, 
adipose tlaaue occasional dtromatepbore*, 
ana of oaurae number* of blood and lymph 
resaris In variable proportions. Attempt* to 
provide such turnon with appropriate descrip- 
tive names have resulted in the elaborate and 
mearungles* terminolog) mentioned 

Where the diversity of the tissue Is *o great 
there 1* usually bttie question about the tumor 
being called a mixed tonsor even though 
the author ran prefer to account for the 
diverae tiasue* through met* pi aria 

Cartilage is one of the moat variable of the 
tiwm found In man} of the uterine and 
verical tumor* it is absent in others the quan 
tity is *m*0 in *Ull other* there is to much, 
and so little else that the tumor* ha\e been 
described as cboodrotruu cbondroaarcomaU 
osteoaarcomata etc 

It baa been suggested that the age of the 
patient in whom toe tumor occur* ha* some 
thing to do with the differing tissue compo- 
nents and their proportions In general, the 
older the patient the greater the variety and 
the better the differentia bon of the component 
tissues The 74 reported cases of the ver> soft 
and simple botrioid tumor* of the vagina all 
occurred before the twenty second year and 
the only heterologous dementi found in them 
nere » mated and unstnated muscle cells 
*0 roe nerve bundle*, and occasional unaccount 
able epithelial cell* Of 64 vaginal tumor* a 
ringle one Mann a case } veara old con- 
tained cartilage 

Of the 77 verical tumor* collected & oc 
currtd before the twentj *econd jear and 
nearly all were very soft and simple much 
hie the vagmtl tumora Of 48 prostatic 
tumor* 38 occurred before the twenty second 
ve*r and most of them were very writ in com 
entente and simple in structure 

But age alone doc* not adequately explain 
the structure for soft bcKryoid tumors of the 
uterus rareh occur until much later in Uf Of 
J74 uterine tumor* 34 of which occurred 


before the twenty-second year of life only 11 
•were soft botryoM tumors while 39 tiraHar 
tumor* occurred after that age the oldest 
patient being 69 years of age 

The presence ot heterologous turn dements 
constitutes the characteristic feature of the 
mlxrd tumor and their presence i» most sat 
isfactorih explained by assumed early acci- 
dental dislocation* of embryonal ceu* and 
their induuou among other* retaining their 
normal positions 

The cells thus dislocated at} be conceived 
to meet with any one of the following fates 
(1) the dislocated embryonal cell or crtU m*\ 
be suppressed and extinguished by the more 
vigorous growth and development of the 
normally situated cells (1) they may continue 
to Inc and complete their own differential km 
in the abnormal environment at the tame 
time as the normally situated ceils, with the 
occasional occurrence of such congenital 
anomalies as the presence of striated rmade 
fibers In the myometrium etc (j) they may 
remain latent, alive and potentially vrgeta 
tree for any length of time and *t any mo- 
ment initiate the growth of a tomor 

Some imagine that the dislocation sup- 
posedly taking place at a very early period 
of embryonal development, when both the 
normally placed and the dfalocated cells arc 
equally potent must {Heritably show itself 
through Immediate malformation or tumor 
development It may bat rarely doe* to In 
the case* reported by hrebricom and Girode, 
in each of which striated muscle fiber* were 
found in the myometrium of an otherwise 
normal uterus, it may be assumed that both 
normal!} and abnormally placed cell* devel- 
oped Rmultaneoariy In tbo« case* reported 
by Martin V\ ilhams and Bowers in which the 
child was bom with a vaginal tumor already 
in existence and projecting from the vulva, the 
two ma> have developed simultaneously the 
misplaced tuaue evcesaivdy Fhe of the re 
ported vaginal tumors made their appearance 
within a rev. months and 10 other* within a 
year after btrth But it ts not necessary foe 
them to appear *0 tarty for c-aupposedlT*!®' 
fla utenne tumor* did not appear 
the fiftieth year of life Presumably embr>o- 
ful ccGs can and often do remain latent and 
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potential for many years, as is evident in 
the case of “utenne fibroids,” about which 
more will be said later 
Dysontogenetic tumors may not all be the 
result of embryonal dislocation Some are 
homologous, and consist of, or are demed 
from, tissue elements normal to the part m 
which they occur To explain them is one of 
the great problems of oncology, and, as jet, 
no explanation has been found general!)’ satis- 
factory 

Cohnheim, who seems to have given the 
most rational theoiy, has been much mis- 
understood and much misquoted He sup- 
posed that in the embryonal formation of each 
of the tissues, more cells are furnished than 
are actually needed, so that among those that 
develop and differentiate some are left over as 
though to serve for future emergencies — re- 
generation, etc , as they retain the potentiali- 
ties of future development into normal tissue, 
so also, they possess the potentiality of tumor 
development 

If the edematous fibromata, mucous pol- 
yps, myxomata, etc with which the tumor 
senes begins, be as simple as they appear, 
they may have their beginnings in residual 
embryonal cells normal to the part, but not 
used up m its development If dislocated 
heterologous embryonal cells accidentally in- 
cluded in any part explain the occurrence of a 
complex tumor, there is no reason why homol- 
ogous embryonal cells belonging to it should 
not explain the occurrence of a simple tumor 
The only remaining question w’ould seem to be 
the possible presence of such superfluous cells 
anywhere Perhaps this mattermay be cleared 
by a brief consideration of the “utenne 
fibroids ” 

Utenne fibroids — leiomyomata or leiofibro- 
myomata — are very common tumors, whose 
ongin w r as for a long time assumed to result 
from the active vegetation of some of the cells 
of an ongmally normal myometnum If the 
tumor was single, it was even imagined that 
it might result from an abnormally acquired 
vegetative activity of a single muscle cell, 
when, as was frequently the case, the tumors 
were multiple, of scattered cells No expla- 
nation of the remarkable fact that only occa- 
sional muscle cells thus misbehaved was ever 
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given, nor was it remarked that all of the cells 
never became simultaneous!)’ vegetative with 
hypertrophy of the entire myometnum and a 
resulting gigantic uterus Von Recklinghausen 
pointed out that the development of the tu- 
mors might be referred to defects in the fusion 
of the muellenan ducts to form the uterus, 
some of the myoblasts designed to form the 
myometnum then becoming accidentally dis- 
placed and remaining sequestered until, at 
some future time, they began to multiply, 
eventuating m nodes of muscular tissue en- 
closed in but not a part of, the utenne body, 
and so became tumors 
If true, this proves that embryonal muscle 
cells, at least, can be sequestered, and may 
remain latent in the surrounding adult tissues 
until, many years later, the growth of a tumor 
rex cals their unsuspected presence Such 
tumors are dysontogenetic and homologous 
But many fibroids, though apparently 
simple in histological structure, behave un- 
expectedly, and may manifest clinical malig- 
nancy, through rapid grow th and metastasis 
In such cases it is usually only one of several 
fibroids that shows tins change, and not infre- 
quently it is only some of the cells of the 
fibroid that assume the excessne vegetative 
growth, so that the behavior of those cells is, 
W3tb respect to the tumor, exactly like that of 
the sequestered embryonal cells m the uterus 
was with respect to the myometnum Curi- 
ously enough this abnormality of the tumor 
has received exactly the same explanation that 
was ongmally accorded to the occurrence of 
the fibroids themselves It is supposed to 
depend upon an acquired change in vegetative 
activity on the part of one or a few of the 
tumor cells But may it not rather depend 
upon the presence of still other remaining 
embryonal cells? 

It w as early discovered that fibroid tumors 
were occasionally complicated by the presence 
of endometnal tissue with its characteristic 
epithelial tubules, and such tumors were called 
“ adenomyomata ” 

The endometnal elements were difficult to 
account for, and elaborate theones were pro- 
pounded, as, for example, that as it grew, the 
fibroid dislocated, and dragged some of the 
subjacent endometnum into its own sub- 
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•tin cc where it pew farl ptsr* with the 

tumor How much easier It seems to account 

for the presence of the endometrial tissue on 
the pound of dysnntogeoesli, and remember 
Ing tint the muelkrian ducti not only furnish 
the material for the formation of the myo- 
metrium, but aljo for the endometrium 
«amr that In the defective amalgamation 
of the tuba, bath embryonal myometrial and 
embryonal endometrial tissue dements were 
dislocated and sequestered the subsequent 
compleritj of the tumor resulting from the 
later and simultaneous development of both. 
But thii Is again a homologous tumor and 
though It may very well be dysontogenetic 
cannot In its usual meaning be called a mixed 
tumor 

It is Interesting because unttsnal to observe 
the pretence of heterotopic tissues both In the 
uterus, and In turnon of the uterus. In my 
collection of microscopic slldei there Is a sec 
tloo ol what at fust appeared to be a perfectly 
formed and normal uterus, upon one aide of 
the body of which there was a pole spot about 
i centimeter In diameter Upon examination 
it proved to be a man of adipose tissue. Tbert 
la no reason to regard it as a tumor there was 
no enlargement It seems simply to be a raa] 
formation that resulted from the dislocation 
and induslofl of some neighboring Upoblasts 
among tbc myoblasts out of which the uterus 
was developed. It did, however cause a de- 
fect in the con tin id tj of the myometrium, and 
In case of pregnane} might have predisposed 
to rupture ol the organ 

The presence of adipose tissue In the uterus 
has frequentl) been observed and ta k e s nu- 
merous forms Lebcrt has reported a case of 
adipose tissue in the wall of the uterus WO 
flsmson and Brockman and T Smith have 
aD referred to Specimen No joci In the 
museum of St Bartholomew t Hospital In 
which there b an encapsulated lipoma In the 
wall of tbc uterus near the fundus Sitxenfrey 
reported a case in which adipose tissue rami 
fin! amoeg the muscular bundles of a leio- 
myoma of the uterus Glass found adipose 
tissue la n out of 938 locxnvomai StrohosU 
observed a small lipoma of the anterior Up of 
the cervix that hung down as a covering of the 
os, so as to cause si erili t) until removed. 


In a paper published In 1906 A, G KKi 
placed the number of reported cases of true 
Dpomata of the uterus at it 

The appearance of heterotopic adipose 
tisane In the uterus, sometimes In the form of 
an Indefinitely -circumscribed maaa in the 
myome trial substance, sometimes In the form 
of a circumscribed and encapsulated tumor 
and aome times ramifying In all directions 
among the muscular bundles of a fibroid, err 
tainly seems to be the result of a develop- 
mental disturbance rather than of a meta 
plaria. 

The same is true of other beterotopfc tissues. 
R. Meyer found a mass of cartilage In the 
cervix of an otherwise normal fetal uterus 
Gallerani reported the discovery of a cart! 
laginons nodule In the body of the uterus In 
3 of Har t fall a cases of mired tumors card 
iaginou* nodules were found In endometrial 


shapings. 

The occurrence of heterotoplc bone la rare. 
It is occasionally found In vesica] tumors, In 
uterine Jib redds, and in the complicated mixed 
tumors of the uterus occurring In laJer Hie. 
In 1 cases, those of Benecke and Shattoci, It 
has been reported as occurring in bladder 
tumors. Beuecke « patient was a man 71 
yens of are. In whose bladder there was a 
mast the are ol a small apple, the center of 
which was bone with well defined HavenUn 
systems, surrounded by a maja of fibrochon- 
drold tissue Other tumors containing bone 
have been reported by Meyer Pernid Pfto- 
nenstid and Wolf 

Nervous tissue Is the rarest of the hetero- 
topic tissues to be found in the region under 
coo aiders tloo Amano In an Infantile vaginal 
tumor found striated muade, solid strands 
and gland -like alvttJl of epithelial cells, 
bundles of thick nerve* and ganglionic nerve 
arils The most remarkable tumor of this kind 
was reported by KkJne whose adult patient 
had a medium sued degenerated fibroid ol the 
fundus of the uterus and entirely separate 
from it, in the lower part of the uterus, pro- 
Meeting externally and forming a rounded 
miss almost the tue of an egg, an Independent 
tumor mass, of paler color made op entirely 
of well formed and fully medullar ed nerve 
fibers. From the standpoint of the prewnt 
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discussion this appears to be of immense im- 
portance, for not only is the tissue heterol- 
ogous, but also adult, and of a very peculiar 
kind, impossible to account for through meta- 
plasia Hoy. could a tumor mass of nerve 
fibers thus occur’ The most simple explana- 
tion seems to be the assumption that at a very 
early stage of embryonal development, there 
had been dislocation of neuroblasts, that had 
multiplied excessively, differentiated, giving 
off fibrils as they matured so far as medulla- 
tion was concerned The nerve fibers thus 
formed, having nowhere to go, and nothing 
to do, had persisted w'hile the cells by which 
they were formed had degenerated and dis- 
appeared In large retroperitoneal ganglio- 
neuromata it is not uncommon to sec the 
sympathicoblasts multiplying freely, partly 
differentiating into ganglion cells, and these 
undergoing vacuolar degeneration and dis- 
appearing, leaving their fibrils and surround- 
ing Schwann cells to form the bulk of the 
stroma of the tumor 

A number of the tumors found in the region 
under consideration have been described as 
melanotic (melanotic sarcomata) The cases 
reported by Boldt, Graefe, Matthews, Smith 
and Luch, and Stefam, all occurred m adults 
It was at first conceived to be impossible that 
these tumors had anything whatever to do 
with the principles of dysontogenesis or em- 
bryonal dislocation There seemed to be no 
reason for assuming that melanoblasts either 
belonged in the parts or w ere in the neighbor- 
hood But since it has been shown that 
melanoblasts may be but satellite cells of the 
nervous system, and as nervous tissues are 
occasional components of dysontogenetic 
tumors, it becomes quite possible 

It may occur to the reader that if the theory 
of dysontogenesis with the dislocation of em- 
bryonal cells be granted, definite distribution 
of the dislocations must result from the ana- 
tomical relations of the embryonal parts 
That is correct and it was pomted out at the 
beginning of this paper, that there is a fairly 
regular distribution The tumors are most 
frequent m the uterus, then in the vagina, 
then m the bladder, and lastly in the prostate 
They occur very rarely in closely adjacent 
regions Guersant’s botryoid tumor is said to 
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have occurred in the vulva, Lannois’s tumor 
m the prepuce of the clitoris, Serafim’s tumor 
seemed to anse from the urethra, and Roki- 
tansky ’s tumor, occurring in a lad of 18 years, 
was near the anus More of the utenne tumors 
were of the corpus than of the cerm, more of 
the vaginal tumors arose from the anterior 
wall than from the postenor wall, while a very 
few were scattered over the vaginal wall as 
though multicentnc. Vesical tumors were 
mu<-h more frequent in the region of the tri- 
gone than elsewhere The few and slight 
departures from these positions may be 
attributed to the growth movements of the 
embryonal structures, and to the ameboid 
movements of the dislocated cells, that may 
be imagined to be striving vainly' to regam 
their normal relationships 

The histological variation of the tumors, 
and the differing proportions of their tissues 
result from the land of cells dislocated, the 
number of cells dislocated and the ease or 
difficulty w ith which their evolution is effected 
in the abnormal environment in which they 
find themselves 

No one has the slightest information as to 
the forces that initiate or determine tumor 
grow th In some cases it seems to be related 
to hormonal activities, as in the case of utenne 
fibroids, in others to general or local meta- 
bolic vanations It is hard to refer ontogenetic 
tumors to “lrntation ” But, however it be- 
gins, once the neoplastic grow'th is under way, 
vanations m the results may be expected in 
consequence of the number, kind, and position 
of the cells forming the pnmordium of the 
tumor, and their possible interference with 
one another 

Should the tumors anse from homologous 
residual embryonal cells of one kind, there will 
be only' one type of tissue, and the tumor will 
be simple, if from several kinds of cells the 
tissue resulting from the most successful cells 
wall preponderate Where there are several 
tyqpes of cells and resulting tissues that pos- 
sessed of greatest vegetative activity will pre- 
ponderate unless it meets with some kind of 
mechanical or chemical interference It can, 
at least, be imagined that that tissue which 
gets and keeps the best start wall preponderate 
over all others, and its predominance may not 
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Only be quantitative but quail tail re Tho 
dominant element*, throqgh mulripiitatloo or 
differentia tioo or both may to Interfere with 
other* a* to suppress their evolution and main 
tain them in the embryonal cellular state. 

For thb reaaoc an overwhelming number of 
the tumor* contain larger or cnaiier number* 
of undeveloped and unidentifiable cellular ele- 
ment* that lead to the tumor* being daatlfied 
among the sarcomata. The term sarcoma" 
appear* ao coratantly In the nomenclature of 
these tumor* a* to give the impression that 
there Is fall jastUiaitfon for It Indeed, the 
did cal behavior of the tumor* aeem* to Rip- 
port thf* view for tlmott without exception 
they are malignant, recur again and again and 
eventually destroy life 

glTLECTTOXl DTOJ* THE IfATTJaZ 0/ flAICOVA 
At first glance It mar aecm a* thocgh the 
cU*n«*ioo of thia question it widely removed 
from the Rope of tnb paper but It a unavrod 
abk for without It much of Importance wffl 
have to remain in the dark 
EtymologfcaHy the Greek word sarcoma 
mean* simply fleahy * welling or lump of 
fle*h- The word l* la *uch every day use 
among clinicians, pathologist*, and hlsto- 
patboJogiit* a* to tuggest that ft b well under 
Mood A* a matter of fact it I* ao vague a* to 
hare very little real significance Br rarkxi* 
author* different definition* are given but 
nearly ail agree upon the following general 
principle* (i) sarcoma b a malignant tumor- 
(a) It occur* chiefly in the young- (t) it coo 
list* essentially of cdl* (4) the ceil* are of 
me*obl#*ric origin (5! the crib are of em- 
bryonal type (6) they represent the early 
form of the connective tlmies 

Three different concept wo* enter into the 
wording of most dehnlboo* malignancy 
which b dinkaJ ceDular structure, which b 
hisco/ogial and mesobfaitfc derivation which 
b embo^ogiod Not one of these b constant. 

1 1 ! cl i putter It b extremely variable, 
and runs the wnole gamut from tumor* that 
arc quickly and widriy metaturic and fatal, 
through those that grow slowly and recur 
again and again after removal, to those that 
*eem to be cured by a aingie exdikm Tumor* 
u variable a* thb cannot all be the same. 


2 CfUttlar stntdurt The cellular variations 
are remarkable There are small round cell 
tumors oetshtped cell tumor*, coal/ spindle 
cell tumor*, large *plndle cell tumor*, mixed 
cell tumor*, in which there are both round and 
ipcvfle cells, large rotmd cell tumor*, Irregular 
crii tumor*, and pigmented all tumor* AD 


of these were said to be sarcomata, until It wu 
discovered that a good many of them belonged 
In other categories. But why were they at 
first and for wo many year* regarded a* 
sarcomata? Simply became they were ceDular 
tumor*, the crib of which cotda not be iden- 
tified The first subtraction from the group 
probably began with March* rvd who found 
little globe* of cell*, having a central tuft of 
delicate fibril*, In a small round cell str 
com* of the adrenal region, and pointed out 
that the crib thu* arranged and charirterlted 
were undoubtedly "netirohhut*, and slightly 
more advanced in evolution than the genet 
aHty of the c rib that were neurocytes.'* 
Many other tumor* of the same kind have 
since been found but they are no longer 

K ken of a* sarcomata through ability to 
itify tbrir cell* they have now become 
neurocytomata and neuroblastomata, and 
with toe more correct understanding of the 
crib it became necessary to modify the ao- 
bryologlad conception of the tumor The 
blastodermic derivation of nervous crib b 
ectodermal, not mesodermal tbe crib are Dot 
etniMytaiai connective tfame (hey are nerve 
crib That tbe tumor* are din I rally highly 
malignant makes no difference they have 
ceased to be sajconiata, and have become 
malignant neuromata 
Large tumor* of the anterior medfaatnrara 
composed of small round crib were aome yean 
ago called small round cel] sarcomata then 
with Improved cytoJogkal technique were 
more ipedfically called lymphosarcomata." 
Bat recently idea* changed with reaped to the 
embryonal derivation of the thymol, and It* 
small crib began to be regarded by an Increas- 
ing number of embryologist* and hbtoJojbt* 
a* epithelial and ectodermal b origin when 
of course It at oneo became Decenary to 
change the name of the tanwri, which are now 
generally known a* thymomata, and re 
garded a a belonging in the cardnom* da** 
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Certain “small cell” tumors of the lung and 
of the prostate were for years unhesitatingly 
regarded as sarcomata, but with more careful 
study have been recently reclassified as small 
cell carcinomata It seems, therefore, that it 
is chiefly when the real type and derivation 
of its cells are not known that a tumor is a 
sarcoma So soon as they can be correctly 
identified, the tumor is removed from the 
rapidly shrinking sarcoma class This is 
not only true of tumors composed of small 
round cells, it also applies to those composed 
of spindle cells Tumors occurring along the 
course of nerves, and composed of long spindle 
cells were formerly called sarcomata The 
cells were thought to be connective tissue cells, 
and of mesodermal origin, but with modem 
methods of study, are now believed to be 
derived from the cells of Schwann, and of 
ectodermal derivation Such tumors are now 
called Schwannomata, and, of course, are 
removed from the sarcoma group Other 
examples might be given did space permit 
3 The mesoblastic derivation of the cells It 
is easy to declare upon academic grounds 
alone that each tissue can be referred to one 
or other blastodermic layer, and therefore, 
any tumor having a structure seemingly 
identical with it, must be denved from the 
same blastodermic layer, but m practice it 
becomes almost impossible 

Evidences of this difficulty have already 
been cited m the case of the neurocytoma, the 
thymoma, the Schwannoma, and the carci- 
nomata of the lung and prostate But it ob- 
tains in many other cases Many tumors, to- 
day unhesitatingly described as carcinomata, 
were, m the past described as “aleveolar” 
sarcomata, and supposed to be of mesoblastic 
derivation, upon the purely theoretical ground 
that there could be no ectodermal derivations 
in those parts of the body m which the tumors 
occurred We now recognize the occasional 
heterotopic presence of abnormal tissue ele- 
ments of unexpected blastodermic derivation 
almost anywhere 

Tumors of the urogenital apparatus perplex 
us because all of the epithelial elements are 
supposedly mesoblastic Shall carcinomata of 
the uterus be called sarcomata because of the 
blastodermic derivation? Many tumors of the 
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ovaries and testes, being almost purely cellular 
are impossible to classify because the cells lack 
sufficient characters by which to classify 
them 

From the time of Virchow until quite re- 
cently, all of the tumors of the melanoma 
group we*e known as “melanotic sarcoma” 
because the tumors were purely cellular, ma- 
lignant, and composed of cells, which though 
pigmented were so indefinite as to be regarded 
as mesodermal in origin and of connective 
tissue type Only recently, and largely through 
the work of Masson, it has come to be gener- 
ally considered that melanoblasts are cells of 
ectodermal derivation, belonging in the cate- 
gory of satellite cells of the nervous system, 
and that the pigmented tumors are therefore 
not sarcomata at all 

But there are many to whom Cohnheim’s 
theory of residual embryonal cellular material 
does not appeal and who look for some other 
means by which to account for the embryonal 
or embryonal appearing cells in the tissues of 
tumors A theory popular at present is that 
of Hansemann and is described as anaplasia 
It teaches that through rapid multiplication 
of cells their specialization and essential char- 
acterization are gradually lost, so that with 
each generation of multiplying cells there is a 
more and more complete return to the em- 
bryonal appearance and behavior Whether 
or not such a change is possible is uncertain 
It could apply only in cases m which the cell 
differentiation did not preclude multiplication 
as it often does Under every kind of adverse 
condition highly specialized cells die and dis- 
appear Emde nee in support of the theory of 
anaplasia is supposed to be manifested by 
certain utenne fibroids that grow rapidly and 
finally show themselves to be clinically malig- 
nant (metastatic) 

Fibroids when examined present mterestmg 
variations m structure Some are purely 
muscular — there is naturally always some 
interspersed fibrillar tissue surrounding and 
supporting the blood vessels just as is the 
myometrium— and appear to be finished and 
inactive neoplastic formations, while m others 
one or several foa may be found in which the 
cells are vegetating, and show such modifica- 
tions as are incidental to multiplication— larger 
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rise met* chromatic nuclei, karyomitotlc nu 
eld etc, la * few aw the whole tumor may 
teem to be thus engaged In rapid growth and 
from *otnc such turner* occasional cell* nssy be 
distributed by way of the blood stream, with 
resulting distant metaitaae*. Such malignant 
metastatic turnon art dually called lefcwnyo- 
wrccmata, though there is no valid reason for 
the use of the term sarcomata, the cdU are 
mu*de cdla and the tumor* are in reality 
mahfnant nr wmola 

la another group among the muscle cell 
bundles, either wktdv distributed, or locally 
collected, strand* or groups of small apfcdk 
crib may he found These are totally tmCke 
muscle cdl*, and in no manner traceable to 
them. Thdr rapid multipUcation results in 
an entirely new type of neoplastic tissue 
exactly like apfmfle cdl aarcoma at seen el»e 
where and in metastases bearing do resem- 
blance whatever to muicular tlaaoe These 
tumor* are always called apindle cdl sarco- 
mata, and with greater jinrtlficatkxa. Here 
therefore are two entirely different coo- 
ditwna, called by the aame name one of 
undoubted myogenic origin the other appar 
eatiy not Unfortunately thi* baa given me 
to the supposition that the muscle tissue, 
through anaplasia haa changed into connec 
tire tissue and ao undergone a sarcomatous 
change In the Erst instance there was no 
change the tumor originally consisted of 
muscle and although its crib rapidly multi 
pbed, they remained muscular crib In the 
second Instance hoaeveT the tissue through 
the disaeminatkra of which the mrtasUsb 
took place waa of an entirely different kind, 
that only by stretch of the imagination can 
be regarded a* having originated by a n a pl asia 
from the muscle cdla it would be strange if 
rapid mnltipiicatjon of the crib should result 
In amapUiia in one case and not m another' 

It is not mrosual to find among multiple 
fibroid tumor* some that present the usual 
muscular structure and some made trp partly 
of nsusde and partly of small spindle cells like 
those described as characteristic of spindle 
cell sarcoma If we are wiflmg to admit the 
probability of the adcoomyomata being dya- 
ontogenetlc, and the result of embryonal 
endometrial inclusion it is difficult to escape 


the coovicrioo that the other varieties may 
originate in the same manner There ate abo 
occasional malignant and metastatic fibroad* 
In which the two types of crib grow together 
both appearing in the metastases. There art 
often adduced to prove that the one type of 
tissue has transformed ox b transforming itsdi 
Into the other and transition step* are some 
times pointed out but nothing is more has 
ardous than an attempt to derive one tisane 
from another by pointing out the intermediate 
step*. It b more probable that the transforma- 
tion la Imaginary and that the different thaws 
have existed side by side as the result of 
dysoctogenesb 

But what is the true nature of the criluUr 
tlaaue the presence of which characterises 
sarcoma? It aeons probable that it b residual, 
embryonal cellular thane sequestered or dis- 
located. What kind of tbaoe antecedent It is 
roar never be discovered because it has not 
evolved it b limply nnd fttmUaUd ted afar 
ndtiaJKe 

It is because of the presence of more or less 
of such undifferm tinted cellular substance 
that the great majority of the mixed tumors 
hate been called dther sarcoma or some 
variety of sarcoma. 

This bring* up the last question, what b 
sarcoma? Is it not powfble that it u nothing 
but vegetating prtJlf era ting untCfferen dated 
residual embryonal cellular substance seques- 
tered other In its normal environment or 
dislocated from it until traumatism, met* 
bolic or hormonal stimulation, or tome other 
cause determines that it *b*h result la a 
tumor? 

Looking over the literature ooe finds that 
Inability to identify the character of the crib 
in a tumor has sometimes resulted in the 
gr o— c*t errors of diagnosis and frequent 
abuse of the term sarcoma 

In 1804 a tnnwr with a remark* hie v ariety 
of crib large and mail single and ayneytb! 
such as I had never seen, came under my 
observation. In the abaencc of any famOu* 
appearance* and by exclusion” It was de 
•orbed and reported as a large round cefi 
sarcoma of the uterus. Year* afterward, 
“synevtioma taaUgnum” began to receive 
attention as a new variety of tumor and 
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remembering the peculiarities of that just 
mentioned, I reviewed the slides, and found 
out what it w as The confusion becomes ev cn 
worse if the cells seem to the pathologists to 
resemble those of some unusual though re cog- 
mzed type In this wa\ man} tumors have 
been described as “endothcliomata” that 
upon renewed study resolve themselves into 
entirely different types of tumor A review of 
the illustrations in some of these publications 
may be sufficient to show that commonplace 
carcinomata have sometimes been described 
under this doubtful and ambiguous term 
“endothelioma ” 

Not long ago two tumors were brought to 
me as “ sarcomata ” of the \ agma They w ere 
of entirely different histological appearance 
though each w as esscntiall} made up of spindle 
cells One had occurred upon the anterior 
vaginal wall and had promptly recurred after 
operation, while the other, located upon the 
posterior vaginal wall showed no return 
Careful histological stud} of these two tumors 
showed each to be made up of casil} identified 
elements The former consisted of small 
spindle cells, so arranged that the w hole struc- 
ture seemed to be made up of little rosettes, 
m the centers of which were occasional tangles 
of very delicate threads, almost unmistakable 
evidence of the nenous origin of the tumor, 
which was m all probability a malignant 
neuroma The other tumor was composed of 
larger, longer, and more slender parallel 
spindles that usually assumed a w avy course 
with frequent paksades of nuclei, and other 
appearances familiar to all who have had 
experience with the Schwannomata The 
final identification of these tumors came as a 
surprise to the first observers, but had they 
known or remembered that tumors of the 
vagina, bladder, and uterus containing gan- 
glionic nerve cells, medullated and un- 
medullated nerve fibers, had been recorded, 
the surprise would have been less 

’ f DIAGNOSIS 

The histopathological diagnosis of the 
dysontogenetic tumors is easy or otherwise 
according to their structure When the tumor 
- consists of a variety of tissues, some distinctly 
heterologous (mixed tumors), there may be 


no trouble, but when its structure is 
it becomes more and more difficult to be sure 
of its nature and in some cases maj be purely 
a matter of opinion This is particularl} the 
case with the vaginal, -vesical, and prostatic 
tumors of mfanc} and carl} life, described in 
the literature as edematous fibromata myx- 
omata or sarcomata, and with the utenne 
fibroids In spite of what has been said some 
pathologists will no doubt prefer to regard the 
simple appearing tumors as simple “blas- 
tomata” and ‘ sarcomata,” but it is hoped 
that the significance of their relative positions 
as extremes in a long senes of tumors of in- 
creasing complexity will not be disregarded 

PROGNOSIS 

All dysontogenetic tumors must be regarded 
as potcntiall} malignant The malignancy 
shows itself in different ways in different 
tumors and at different ages The botr}Oid 
tumors of early childhood show it through 
repeated recurrence, and local invasion fol- 
lowed by obstructions, ulcerations, necroses, 
infections, and hemorrhages Metastases are 
rare Dugge saw a pleural, and Sutton a pul- 
monarv metastasis from vaginal tumors of 
little children, the case herein reported had 
local metastases upon the peritoneal surface 
of the broad ligaments ovaries, and the 
fundus of the uterus 

The tumors of adults are somewhat more 
apt to be metastatic Delagieru&re and Beau- 
chef saw a tibiopcroneal metastasis from a 
utenne tumor containing bone and cartilage 
in a woman 54 years of age, Hartfall saw two 
adult mtra-ulenne tumors containing cartilage 
cause death through metastasis to the lungs, 
Heddaus saw a metastasis to the pleura from 
a botryoid tumor of the uterus m a woman 
aged 48 years, Graefe saw a patient 22 years 
old with melanotic sarcoma of the vagina 
die with metastasis to the lungs, one of 
Kaschewarowa-Rednewa’s cases of botryoid 
tumor had a metastatic nodule m one kidney, 
Smith saw metastatic nodules in the great 
omentum, Stef am reported a case of melanotic 
sarcoma of the vagina m a woman 68 years 
old, who died with metastasis to the liver, 
Graefe also saw a woman aged 22 years, with 
a melanoma of the vagina die of pulmonary 
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metastasis and Rdn w* metastatic nodule* 
in the pdvic lymph nodes and wall of the 
vagina in a woman sr reari of sge with 
sarcoma encbondromatixk* ar foreseen* colli 
uteri But, ih told, excepting those ease* 
described 1* sarcomatous degeneration of 
uterine fibroid* there seem to be only about 
a doxen case* of metastasis near tad r emo te 
recorded In the literature, 

TfitATUrXT 

When the usual course of the tumor is, u 
in the case of the botryuki type repeated 
recurrence, local In vision of the surrounding 
tiaiuta, and death from obstruction of the 
urinary paasages, little can be expected from 
operative treatment, and In almost all cases 
it fails, and the patient dies. In very rare 
cases, and when as sometimes happens, a 
vaginal tumor is situated upon the posterior 
Trail operative removal may succeed. The 
recovery that followed a second operative re 
moval In one of Frick * case* (Schnchardt s 
case) ia attributed to that tumor having been 
so situated. This patient was living and well 
10 year* later Eoibohls has reported a cate 
of adult vaginal sarcoma that remained well 
for 3 years and t month* after operation butin 
almost al! of the reported cases the patient* 
have died- 

Treatment by X-ray* and radium seemed 
to offer * better mean* of attack, but expo 
rience* with them have not been followed oy 
the happy outcome that was hoped for TV 
patient reported by Halle Griiel and Veto 
who was s year* of age when the treatment 
foe a betryoid vaginal tumor was begun, 
is said to have been kept alive for 7 year* 
through repeated radium treatments, tbsugh 
•he finally died of the tumor Adler Doeder 
kto, and Rebach have each reported a case 
“cured through courses of rtrihim treat 
ments, but through private correspondence I 
learned from Adler that Ms patient finally 
died of sepsis — ooe of the natural terminations 
of the tumor Doederkda kindly wrote me 
that his little patient was alive and free from 
recurrence a year after the treatment was 
begun, but the period ia, of course, entirely 
too short to make sure what the final outcome 
may be Reisach probably (ailed to receive 


my letter as he did not answer it. The present 
condition of bb patient is, therefore, not 
known though again the time that elapsed 
between the treatment and its reported fae- 
ces* l* not sufficient to convince <me of the 
future safety of the patient. 

A considerable number of recoveries after 
operation for the removal of malignant 
leiomyomata are on record, but Inasmuch 
as there are no satisfactory microscopical 
criteria for determining the malignancy or 
benignancy of such tonnes and as many of 
the repealed cases had never been microscop- 
ically erBmlnrd, it is impossible to ted »b*t 
the tumors ready were. 


ccarctDiroxs 


A considerable and miscellaneous variety 
of tumors that develop from, or in dose pros 
imlty to those embryonal structures that enter 
into the formation of the urogenital sinus, are 
moat easy to account for uoou the bads of 
origin through djsontogeneri* 

TV most characteristic of these tumors, 
being composed of several different and easily 
Identified tbauea, some of which are foreign 
to the pert — beterologous—are readily as- 
signed to the data known aa mixed tumors- 
Others of simple structure and therefore not 
appearing to be mixed tumor*, through their 
localizations, dinical appearance*, and be 
havior seem also to belong in the dysooto- 
genetk group 

The frequent o ccu rrence of the tumor* at * 
very early age, and the distinctly embryonal 
nature of their ti**oe* suggest origlD from 
residual embryonal cellular material such M 
Cobnhdm first pointed oat Almost *U of the 
turnon contain larger 01 smaller number* ol 
undifferentiated embryonal cells, of which 


the true nature b obscure 
When a Urge number of the tumors n 
arranged In senes the structure U foaod to 
past by gradations to greater and grader 
nUtoiogjad complexity and the 
of heterologous tissues. It seems reasonably 
therefore to aaaume that the complexity and 
heterologousne** depend upon the disiocsti* 1 
and Inclusion of cells or groups of cells of the 
primitive embryonal substance, and their «b* 
sequent development In the heterotepfe po«- 
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Uon Thus dysontogencsis may account for 
all of the \anous tumors discussed 
The tumors are all potentially malignant, 
and most of them activ eh so 
It is believed to be an error to think of these 
tumors, as varieties of sarcoma and their rela- 
tion to sarcoma and the probable nature of 
sarcoma arc discussed 
The literature of the subject is so confused 
through complicated terminology incorrect 
identification of individual tumors premature 
publication of cases declared to be cured after 
operation or other treatment, the designation 
of certain tumors — uterine fibroids — as ma- 
lignant, from histopathological appearances 
the exact significance of which is not under- 


stood and may be in no manner indicative of 
malignancy, that a careful analysis of it has 
resulted in little of value 

Except in the case of the tumors in the 
group of “uterine fibroids,” verv little seems 
possible in the va> of successful treatment 
Surgical operations irradiation by X-rays 
and radium alike usually fail to prevent 
recurrence or to save life 

Note — The original manuscript of this paper was 
accompanied b} numerous tabulations, lists, and classifi- 
cations and followed b\ a bibhographj comprising 513 
titles and references As the} maj be valuable for reference 
to some of the readers of the paper, and as it required 
several jears to collect and arrange them, copies will be 
placed with the American College of Surgeons and the 
College of Physicians of Philadelphia where thej ma> be 
consulted 
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I N igij Mr Maylard pubEtsbed hi* chatkal 
work Prodict tmt /Wf«i is At o' mital 
Smrtery In that book bo briefly but mailer 
fatly described b Chapter WII hi* otwatioo for 
the fixation of tbe abnormally mobile kidney He 
bad empifned tint root bod for tome year* prior 
to publication that account of the operation may 
therefore be taken a* the remit of hi* mature 

experience 

Having bad tbe privilege of being hi* ajaisUnt 
for mine year*, I ba e had tbe advantage of ac 
quiriag direct from tbe author tbe detail* at tbe 
opera bon at performed by him ponejalng now 
at this date a com pant U\el> targe peraoeal ripe 
rience, and having Introduced aeveral nxwUfica 
tioru of tbe original techmooe, the tune appear* 
opportune for tbe preaentatiem of a further com- 
munication on that wbyecL Following upon a 
few prefimmary anatomical, nhy Bolopcal, and 
etiological remark*, I will enoea or to deaenbe 
tbe operation a* It I* performed at tha date 

AXATOUT 

Tbe Uructorr* direrthr involved in tbe per 
formance of Ltd* operation air the pleura, the 
diaphragm, the Urttctart* occupying the inter 
cOMal *pace the bdney and the poaterotaieral 
abdominal wall The long « ill be deaenbed be 
canae t might be in ol ed but it should not be 
I »H3 endea -or to deicnbe the part* with relab e 
accuracy In the order m aiuch tbev are enewm- 
trred during tbe performance at the actual op- 
eration 

PttltrtUlrrd tUtm alls J The mcroan t* 
made tramvemeiy half an inch fcekr* the level of 
the tip of the twelfth rib, »kin, eubcutaneou* tia- 
*ut wperflciaJ and deep faacu poatenor layer of 
the lumbar ipooeoroen external obbque, internal 
oblique and t ruts' mats rmrvlev are di ided in 
order named, when the pararenal and perineal 
fat are reached and cleared aside. 


Tit tna W »f Pdil Baae W formed by the 
middle third of the Iliac amt, (u apex by the 
overlapping of tbe external oblique and kthrima* 
dore, it* anterior botmdary by the poiterior bor 
der of the external oblique, and it* posterior 
ttfrandary by the anterior border of the latMfmo* 
dorri Tbe roof is formed by »km and £a*dt and 
it* floor by tbe internal obhqoe 
Ltd tty The organ by mean* of which maer 
of the aaate product* of the body are eh m to* ted. 
The kidney* are situated poatperitooeafly ra> 
bedded m fatty areolar ti**oe* mainly inthehypo- 
choodnac and epwaMnc region*, but they also 
extend to a unable extent into the lumbar and 
umbilical regioo* It mar be and that a cocald- 
ertWe diver* tv of opinion emti a* to their exact 
postion and it* oortnal anabon* 

In the ad oh the Udnepn weigh j>r ounce*, and 
they are laid in the adult to accoant foe ooe t o 
hundred and fortieth of the total weight of the 
bod\ I the infant they form ooe ooe hundred 
and twentieth of the total body weight Their 
weight t* said t be ihghtiy teas tn the female 
They ire bean *ha ned and of a dark reddafi brown 
color (lightly mellowed by their grayish white, 
ghatemng capsule Their component part* arc 
two bonier*, t w wriacea, and tw extrcnntle* 
Tha poatenor surface rc*t* upon the perirenal 
fatty areolar tmue which rest* upon the fa*aa 
covering tbe cba^diragm, quadra tu* lumbcrum, 
and paoa* mtwriex, the eleventh and twelfth rib*, 
and the tremverae procraa of the hrat and lecond 
lumbar rrlebnr and acme time* that of tbe thbd 
the twelfth doraai ibo- ngmnal and iliohvpcjfix- 
trx nerve* aloog with the an tenor th mod of the 
finrt and *rccrvi hnnhar artene* and on* 

Tbe external renal borde neon ex in it* upper 
t third* and the right kidney i* hi contact 
ith tbe b tr i Iti lower thud with the coloo, 
and rcau upon tbe aponetrrtW of the transrmaEi 
abdomma The left a In contact with the pleura- 
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Fig i Diagram showing the posterior relations of the 
kidney 

The internal renal border is concave, and in the 
case of the nght kidney, is in close proximity to 
the inferior vena cat a, that of the left kidney is 
i inch from the abdominal aorta This border 
presents the hilum which is situated approxi- 
mately m its middle third and has an anterior 
and posterior lip within which is the sinus occu- 
pied by the renal \ essels and veins in the following 
order from before backwards veins, arteries, ure- 
ter, nerves, and lymphatics From above down- 
ward nght kidney, \ein, artery, ureter, left kid- 
ney, artery, vein, ureter 
The artenal supply (Fig 2) is denved from the 
aorta, via the renal, suprarenal, spermatic or 
ovanan and lumbar The nght renal vein empties 
directly' into the infenor vena cava, while the left, 
which crosses over the abdominal aorta, as a rule 
receives the ovanan or spermatic, according to 
sex, and in certain cases the infenor phrenic and 
suprarenal 

The nerve supply is mixed Fibers of spinal 
ongrn are denved via the small and least splanch- 
nic and vagus through the celiac plexus The 
sympathetic supply is denved from the aortic 
nerve ganghon and cehac plexus 

The lymphatics are disposed m two sets, super- 
f cial and deep, and drain into the lumbar glands 

The kidneys may vary in form, size, position, 
and number Any variety from the normal may 
be encountered They may' retain the lobulated 
form of infancy or they may be round and tn- 
angular as in the form of a horseshoe, thus form- 
ing only one kidney' One kidney may be very 
much reduced m volume, if so, as a rule the oppo- 
site is much larger Variations in number are 



Fig 2 The anterovisceral relationship of kidney 


comparatively' infrequent, the horseshoe variety', 
being perhaps the most common, but one kidney 
may be entirely absent, or there may even be 
three 1 If a third is present then it is usually 
situated in a mesial position 

The kidneys are situated in the renal fossa and 
maintained in that position by their relations with 
adjacent structures, the form of the fossse, the 
fatty capsule, the penrenal fascia, and I hold 
much more than is generally behey'ed, by the 
maintenance of normal intra-abdominal pressure 
In passing, I believe variations of this are frequent 
in the female, but normally completely unknown 
m the male The y'essels and nerves forming the 
hilum also play a part, as does also its peritoneal 
associations 

The fixations are (1) the fatty capsule, (2) the 
vessels and nerves, (3) partial covering of peri- 
toneum 

Lungs The right lung is larger and heavier 
than the left and is situated higher in the thorax 
for two reasons because of the presence of the 
large lobe of the liver and m the absence of the 
heart Thus the limits of the organ are in the 
nipple line it reaches the sixth nb, and in the pos- 
terior scapular line the tenth nb In the case of 
the left lung its lowest limit is the upper border 
of the eleventh nb It is most important to re 
member those simple anatomical points 

Thus one can nsk perforating the tenth inter- 
costal space on the nght side without, in the 
majonty of cases, iny'olxing the lung, but one 
cannot go higher with safety than the elexenth 
on the left side 

Pleura The lower border corresponds m the 
nipple line with the eighth nb In the midaxillary 
line the tenth nb on the left side and the ninth 
nb on the nght In the postenor scapular line 
with the twelfth nb, and in some cases with the 
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tr-tni ttv proem erf the lam bar vertehra. The 
supplemental or complements) pleura) reiser* are 
best shown in the fodowing diagram* (Fig i) 

InlerctstJl fret Between (be co*ta) cartilage* 
and the a/<ir* erf tbe riba you hair the ilix 
ovcTtring muscle* and fascia, menu) intereoaUl 
mu'clc LntrrrouvrDbr areolar tlreue, with arteries, 
rin*. lymphatic* and nerve*, Internal tnleraalai 
muscle endotboraeic fascia 

It b t be partkuhriT noted that posterior to 
the anglr* o I the rib*, the Intercostal vessel* and 
nmes ertn* ibe inteTonUl space obBquely Thu 
h prolabjj- the moat Important point to be noted 
liecatjset a cad inform* tbe structure* the needle 
ca r r yin g tha superW future rmut perforate tbe 
lutemutal ipore anterior to tbe angle erf tbe nb 
otherwise there ts danger that these ftructorr* 
ma> be intured If tbe prefer needle be used 
howevrr uut danger u cry remote, but In any 
care tbt* fpaee ibould not Ire u li hred 
rmnotoov 

It hj» been observed that the ludneya nder 
normal amomtancr* ha a definite anatomical 
position Thru d rpovixm in that region r* »uch 
that tbetr attachment* and rrbtwmhips with 
ibejr fanoDodjogs alio* erf certain amount irf 
definite and unrestricted movement Tbe manner 
m which then are anchored and tbe prese nc e erf 
a penally disposed and re lain cl) mobile fatty 
capsule protects them from an> undue menial 
influerxe of wmdrrat renrrit) The presence of 
this *brck-d peruog ela tx easing •> the fat tv 
capsule mr{ ht be caDed aOcrw* unrest noted Ultra 


renal mov enren t* * Irich tmqutiticoa Hv occur dar 
ing digestion and other modi tion* of i bo *yuera 
gcnerallv Bring situated In dowe con tact with 
tbe main muscle erf respiration the diaphragm, 
they are nev cr at axoprete re* Reccgniring the 
fact that they are peculiar buarauch a* they car 
be regarded aa being both recretotr and excretay 
very considerable nriatket* In their volume are 
constantly occurring 

Intraresud movemmt* are there which occur 
daring variation* In Wood pressure digrstioa, 
stimulation of tbe sympathetic, and In the female 
during menstruation and pregnancy 

Intmrenal root emeriti have been demon listed 
by Roy and Cohnhrim, triing art ooccroeter By 
mean* ol this method It ha* been shown condu- 
*1 rir that the volume erf the kidney varies 
rhythmically and cootiouomly Such being the 
care and recognizing the fact that the cs prole erf 
the kidney u in molecular continuity with the 
renal parenchyma, there intrarenal movement* 
exert a certain amount of njorement,ihghttboagh 
it may be erf tbe organ In relation to it* *ur 

rewinding*. 

Extrarenai movement* are there which occur 
In virtue of It* anatomical poritkar and may be 
ri* reified at (r) respiratory (3) riaca a) (y) rer 
tebral, and (4) mureubr 

Aa It b In rriatiomhlp both directly and In- 
direct tr to the main jnu*de of reffiratioo, the 
diaphragm, a certain amount erf mobility b cre- 
ated with each respiratory act Tbe Intemstal 
mn*cie» probably exert a iflght secondary b- 
floeoce 

Tbe nght kidney 1 * probably the more mobile 
of tbe two became of it* ciore relationship to the 
Irrer Mobility in tbe care of tbe left b not K> 
marked because » Wle it 1* more highly placed and 
ha* an match e aod intimate gastric rratiooahfp, 

it* diaphragmatic association u weaker and there 
m a tendency to merrased ttabfllty due to thr 
anchoring effect of the tail of the pancreas to- 
fenorlv the comparatively immobile spleen, and 
tbe thoftnef* of the left renal arterv The peri- 
rtaltic action of the Urge and trnaO Intel tine* ha e 
a definite effect 

In aif the movements of tbe crlfbcil arfamo 
there t* a definite degree of renal movement prob- 
ably more pronounced in fnD fferico. 

Muscular action 1* moat marked in people ho 
use tbew lower brab* th tbe trunk mere or le** 
fixed uch a* baodunen, wbo, br the ure of the 
lower limba with tbe trunk rigid, bring into active 
ore tire ibopsoa musde. Indirectly through tio- 
ient action of tbe htbrimui dorri by faadal at 
uchwents, renal mo emeuta are produced. 
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In the acquired daw the condition may be doe 
to 

r Chronic cough 
i Constipation, 

3. Cccai cjsteatioo 
4* DebShty 

5 Sptoal curvature, 

6 Renal enlargement doe to— 

(a) Calculus, 
lb) Hydroncphrosi*, 

(c) Pyonephrosis, 

?d) CylU, 

7 Enlargement ci adjacent organs— 

(a) Liver 

(b) Suprarenal capable, 

(c) Spieen 

(d) G*U bladder 
it) Stomach, 

(0 Colon, 

8 Pelvic disease through the xoedu of adhe 
tioru to adjacent structures, 

9 Trauma 

Traam* may be one or all of three varieties, 
or all three combined, but before any of them can 
be cfiectiv there mutt be a congenital predisposi- 
tion which may be partially or completely de 
v doped. If this preduposUson doe* not exist then 
there is every hhehhood that the trauma will 
rupture the organ m preference t drspladn* it 
1 would di -uie trauma into two rUaaet, that of 
btra-abckatunal origin and extre-wbdonunal ori- 
gin 

(a) Intra-abdominal 

i Straining due to cocattoetjon. 

Tumor* of adjacent rkcera, 
j CoJcaw displacement*, 

^ Treason exerted by adjacent structure*, 
j Renal tumor*, 

6 Renal calculi, 

(b) Extra -abdominal 

Sudden direct taieatx— 

(a) Bio* 

(b) Stnuns 
to Falls. 

Gradual, 

3 Occuptuwa! anything which tntv 
can** ccntmuoo* at ncessivx actum 
of the iliopaoaa mnscle 


The e**ential» of the operation are 
i Restoration of the kxtnev t U wxmai ana 
tomical position and relationship 

Re-e*t*bh»hraent to rta norma! matheraati- 
eal and anatomical poaibon, therefore restore 
twa of t» normal hoe of gmrrfi therefore lew 


encouragement foe it to aaaatne an abnormal 
position 

3 Ketloratloc of and Oration to Its normal 
fxaltioo by a method In which the normal iauv 
reml and extra renal movement* are neither 
modified nor prohibited 

4 No Interference afth the kidney time. 

5- Restoration of the renal cspauSe t fla twr 
maf relationship to the kidney when the tutnre* 
are tkd 

6 AH sutures employed in the fnatkn man be 
associated with imxrtum which are In norm*] 
relationship with the organ* and move normaH? 
with it 

7 Am procedure employed mint fix the rope 
r»r renal pole m It* normal position and the renal 
resael* seen to be at a right angle with the aorta 
and inferior vena cava respectively 

The object of the practice of anr operative 
procedure ta t restore the abnormal part or ergan 
to its normal position and condition. In *nr 
candidate for surgical Interference the pethofop- 
cal crodltloo* which rtht present i mile* Line* tor 
operative mterfcreoce which iodxaiioo* mav be 
absolute or relaU e and the same mav be said d 
comia-indlcatioo* 

In the case of abnormal mobility of the Udnry 
the indications for operation maybe divided Into 
the prlman and secondary or abaofat and reb 
tive. 

Primary rndkatwaa are 
t Pam 
i Troderwa* 

3 Enlargement, 

4 rivauoo of the krdner in an abnormal pod- 
two. 

j Rotation of the kidnev 

6 Intestinal obstruction, 

7 Hvdroarphroats, 

Secoodarv mdicmUom are 
< Nerwonsnesa, 

Ihgesti e> driturbance, 

3 Intermittent pam, 

4 Recurrent pam 

5 Occasion*! dlacocnfort 

6 Gjtieaikigjcal reason* — 

1*1 Dyspamiw*. 

(b) Lh Ktvenorrhea 

(c) Ifetrccrkifi*, 

7 Marriage 
S Athletic*, 
o I" 11 ei 

Dr E L Rcve* haa wntten an excellent 
on the management of calculi in the tobtary kid- 
ney but no mention ta made m that paper or W 
aav other publication which I ha e read, regain 
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autp'id ""i'I hi »tii pH j> t! > a r ! v ill «m'a 
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th litre the jui.cnl s £ i tl < > iht’ m * o d 1 
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atcr cl him 1 h tur]H i.ttn ->r, 1 ill” 1 ith 
s,uni ird fn a!!\ •* 1 40 ratluht np|irt is ap 
plied ’nit nn ciilia J*utl a li uc is t acr med 
Hits (irpssiji^ is d at jjo»l tun iplmurs nil .* 
hour ire hits n^ratiin it t- fmaliv charped fo a 
c«mpu s rune mil of i e radmlii soluti in vii th 
is .applied an! v Inch n rt mm rd n 1 the 1 ibh 1 Ik n 
llii arta is iimfh sw-iblx-d a .tli spirit Ihirtnp 
this time tin bovrh arc cmptitd in tit u / <ii 
purpauat ami ’ti enema 11 t thcl i s liiw-rai ami 
nuurtshtne an>l of a \and\ \ Inch is (a<ih <h 
ecstctl \o snlui food is pitii for <1 hours at li ast 
prior to o]H.ration Half an hour prior to ojxta 
turn a quarnr of a pram of morplu t is pi\tn am! a 
la o hundredth pram of atropmt 

In the iarl\ ojxntions the larpi ctirartl sfnq) 
[wmttd nudlt of Iloaen a as u^td, aahich c i ratal 
iht puqur-t aatll but 1 nlaa-aas felt that consider 
able damaqt miplit lx caused 1>\ it I thmfort 
decided to design the needle 1 Inch I non in 
anrtabh use and aahich )= nm desenbed (I ip t;) 

an tistot 1 

llus is most const imntla described in stupe's 

1 in/ singe At least 48, pmbabla 73 hours 
should cl ipse betv cen the admission of the pa 
liont and the performance of the o|Hritt»n ami 
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v ith it in' 1 atn ldl t tirm 1 dimr in thr urv s 
hi> h vri( ‘ i tb'a (ltd | - r Mi nth t sj fi~scd In 
u.a t'i‘t n} tu 1 1 d it u! t r tie] itt l’rntt s < r 'sir 
Wii'npi \]acn in lit a tic i lit n i tilmwtt' 
tut ’In tin urdm \ sttitp 1 ' ']hji tn i‘l and s/1 
dmt (in -»i\ ilill t ultv km t\j>cru irul Hu 
patiint |s p* uni iijn i tin < jieratinp t iblt , h mp 
iht o i tl r hit! u ith th- lim bar nr pul m po i 
in n n vh fo nthtion \nt tlion ixinp tom 

pV,« tli ji tin nt is tirni d t jx>n the side ojijh sue 

to tl i t'm Uiti^ijmii 1 upmi the tlnplis lit awl 
up i tie aft hum ti md a sant 1 b ip p! tcitl ir uns| 
tl< shmMrf bladts l!a tin mens i lies ire 
st» ulti 1 in the <!i lead (hi nun for o;x ration 
Die i illation of tin lumbir pul inireasen tin 
ei stoaarttbnl anpli 

1 1 ir loa i h at .all off (In opt r ittar ari a anti oat r 
tl rm ts pi md i hrpt sjiia t v ith .an ojn ninp larpi 
emuiph to (*rrnm of »ht ojx ration ixinp (Hr 

fo-jiit d 

i I irj it ir llu line of incision is transaerst 
and runs from llu inttrmr IniTiler of the ertetor 
spin i tliriclla fora ,ard ’ j inch btloaa the taulfth 
rib for a dotanu of from ; to /> imlies lccordinp 
to the sirr of tl t paluut \\ tth tlic tirst stroht of 
tin 1 rnft Sim and sulicut tntmis tissues arc in 
u «d I lie d< opt r tissuis art nma oajuised ami 
tlu libers of tin Iitissimiis dorsi muscle art noaa 
ricopmnd In mam inslanrts thc\ niaa lit 
stpamtul ami iht jiosterior border of tlie isUr- 
na( oblique muscle is reached which is usualla 
disjihttd forward 

\s the result of the fortpmnp manipulation a 
quadnlatcral space is formed houndtd poste- 
rtorla ha the nntenor Ixirder of tlic erector spina 
and qtmdratus lumlxirunt niusclt nnteriorla In 
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the pwtenoc border of the rrternai obfiqoe m so- 
ak and iaperwriy bv the inferior battler of the 
taeWth nb and lnfrrxrlv by tbe Jkc citaL The 
floor it (armed by tf* ic tetrad oblique and the 
lumbar apooeauwa- In tbs *p»ct xiU frequently 
be observed the twelfth dot**f nerve rod 
time* tbe iliohvpocotnc nerve They arc li at 
*ij rxwrible, caret uuv avoided 
The ! amber apoweunw* a divvied treuiveineiy 
rod *l»o any erf the ftere o( the tateraaJ oblique 
tf aepautk* i» found difftcnlt Tbe lumber fat 
rod pettmtal ua*«a are o rm (reeij etpewed and 
that poaitim of the knlcev determined 
V mrtk tup During tbe previou* >i»js of the 
opertfaoo the lumbar w pad ha* beta gradual]) 
matted, end the inflaiiMj * continued anti} the 
kaiaey m akea ill appearance ua the depth* of the 
wound Tbe kvdnrr a aiea&ed by Win* firmly 
jrstfped In the baud, U pcuutble, rod *ho by pr»- 
turt forcer* rouping the perirenal fat 

ti t rule Ida not deb er the kidney oe to the 
aarface of tbe rewind u l fend 1 On, by mew* erf 
treadyrag it m the manner deaented, dew iU 
coom turfa.ee tad mate the cap«le nth ewe 
rF $ 6 > 

Tbe wyua ha rag been auefuSr crammed and 
do tamoo, cy tt> or atone* kemd- the cce\« tor 
face a oerw cleared erf nil penmad fat, rf rads 
abouSd b* pretent I do act dear the penrenai 
tiano to any prater extent than * rjete*ar> 
Clearance hivmg be« effected, tbe capmle « now 
tnaaed from the aopmoj to the infencr pole In 
the majority <sf cue* the capanie can be eauJy m- 
eaed wftfaont involving the renal auhatroce but, 
si tirv dlfiknlty ta wpcncoced, tkn rochkn can be 
cocnsnerered at tbe lower pole and continued up- 


ward A pah of hittftt pointed drewieg forerp* k 
u*ed wu to rabe tbe capable from the rortes 
but a* a rule thh Ja entire}/ tmaeteawry 

I base found tbe raaule repanlcv of pni 
beip (a tnany cue* and 1 1 war lavariabh employ 
It, m it a * tare prevention aeainM ifljmy to U* 
mol cortct Tbe isatrmaent bet no aawp bend*, 
it hco*npletrirrcHH>drd rod Meat printed tbm 
fore it cannot injure the venal Umoo. After coo- 
pletloo of the iadrioo the edge* of the fadafcc are 
rreaped by errwure foccepa and the handle of tit 
urffe or a bloat (firmer aeparate* tire carnet oo 
either aide of the lodtion (or a quarter of an iach 
to that (ram yi to i (och of roctex i* tipcacd the 
object being to produce adbeakoa betactn it and 
tbe aonwindJiM: thauea a ben the retmtfc* *a- 
turea art tied (Hf 7) 

Seven muiret are no* iplrwfocrd Meat aw 
geoo* tsar lQkaorvn gut 1 Me oothinf but ho j 
catgut, each mure being toe foot in length- Tie 
cuprrire auture la firet introdoced at the anperkr 
ertremitv erf the aplfl carauJe, Tbe autsrre h hr 
ttodocerf *0 that a awail area of eaprole 1* in- 
eluded roond abdi tno turn* of the aatare are 
made but a not (led bee*u»e 1 beBne It B tm- 
Decwaiy Further if the buut abould be too 
tightly tied there tt a poaafliffity of a located 
area of necroai* dorlc^ihij and tbe porpoae for 
which the rotnre >11 utiUred h defeated. 

Tbe lateral antnrea, ahich are of the mattma 
tanety art fatiuduttd litre on each aide, t 
apart 

FtftM t3*t t The fmt auture to t* dealt with i* 
that of the ropenor pole AQ aatnre* harwf beta 
introduced, tho nqierfca oae* are taXm aad 
threaded into the ejea of tbe renal needle ahfch, 
aim optnxicf on the rijrbt aide la Uien fas the 
right band If the kidney ha* been deBveved <c 
to the torfact of the wooad It » now repiaerd into 
tbe abdominal cavity tbe inferior pole being re 
placed firet, and the left hand of tfle ^ creator ja 
introduced 1th the palmar amface areawumated 
t tbe internal turfxce of the thocaoc wall The 
needle u guided between theaecond and tbathW 
finger* to the tenth fntcrcoatai n*r* and at toe 
juDctloci of it* middle and poatenor third* tW 
needle s» made to perforato the and Hi 
pefet appear* broeatis tbe tuboataoeoca limit* 
\ touch with the irate and the wtare* arehe on 
the exterior rod are then withdrawn firm toa 
oeerik Tbe delivery erf tie wist c< the needfec* 
the external atrrftt* of the thocadc w»C h answt- 
pfhhed with the area teat cave by acmpiy aepar** 
ing and mejarag Use f octal piah» 00 c* the powl 
b as the interccatal ipace rod dejrtaaini to* 
handle Tb» needle ia ncm aithdfawrs ana tbe 
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ends of the superior sutures held by an assistant 
who has secured them by pressure forceps The 
lateral sutures are now threaded on to a round 
needle and left untied, and this suture is made to 
transfix all the tissues up to the superficial layer 
of the subcutaneous tissues, the shun edge being 
gently retracted They are passed so that when 
tied they are at an angle of 45 degrees with the 
renal capsule The antenor sutures are, as a rule, 
first placed in position After all have been 
passed, the superior pole suture ends are threaded 
on to a round needle and stitched mto the sub- 
cutaneous tissue and securely knotted A single 
continuous catgut suture of the skin wound com- 
pletely closes the wound m the subcutaneous tis- 
sues and the skin 

The lateral sutures are now tied and the kidney 
is thus secured in its normal position It will be 
observed that no suture is tied outside the wound, 
which, on the completion of the capsular anchor- 
ing and the approximation of the muscular and 
facial planes, can be completely closed 
The lumbar air pad is now gradually deflated 
and the muscular and facial planes are dosed by 
interrupted sutures The skin, by interrupted 
cutaneous or subcutaneous sutures Very often 
an anchor dressing is applied, which is more com- 
fortable than a collodion dressing A firm pad of 
cotton wool is applied to the abdomen and a 
bandage applied 

Sixth stage Immediately on the completion of 
the operation, o 5 cubic centimeter of pituitnn is 
given and repeated once every hour for 6 hours, 
and a rectal saline composed as follows 

Glucose 14 ounce 

Aspirin 20 grams 

Potassium bromide 30 grams 

Saline 10 ounces 

is gi\ en and repeated in 6 hours if necessary The 
patient is placed Ivmg flat on the back for the 
first 24 hours They ma\, if the} will, he on the 
side operated on, but not on the sound side 
The morning following the operation a flatus 
enema is gi\en which is repeated once every 24 
hours until the bowels act naturall} Commenc- 
ing 24 hours after operation 1 gram of calomel is 
given cvcrv S hours until the bowels more As a 
rule this happens not later than the thud day 
This treatment has given ver} satisfactory re- 
sults, m fact, man} of the patients have hardlv 
experienced m} postoperative discomfort Ap- 
proximatelv 20 per cent hav e in addition required 
one hypodermic of }{ grain of morphia, bui as a 
rule u is neither requested nor given When mor- 
phia is given it is dissolved in a 25 per cent solu- 
tion of magnesium sulphite Bv this method Us 



Fig 7 The renal cortex exposed and sutures in position 
in renal capsule 


efficiency is much enhanced and the possible ill 
effects are in most cases entirely obviated (syner- 
gistic analgesia) 

Seventh stage At the end of the eighth post- 
operative day the wound is inspected, the anchor 
dressing removed, and the line of incision sealed 
with collodion The abdominal pad of cotton 
wool is replaced and bandaged firmly A course 
of massage is now commenced, the muscles of the 
antenor abdominal wall being first treated After 
the first 3 da} s the whole body is massaged The 
advantage of this treatment is that the muscle 
tone of the abdominal muscles is largely restored, 
the treatment m almost every' case fatiguing the 
patient just sufficient to induce natural restful 
sleep 

Rest in bed is given for 21 to 28 day's, after 
which time has elapsed thev are allowed up for 
longer intervals dady By the end of the sixth 
postoperative week they are, as a rule, fully re- 
stored to their usual habits 

Belts, trusses, or supports are as a rule not ad- 
vised If the operation has been successfully 
performed, they are unnecessarv Thev serve 
only to remind the patient of an unhappv past, 
hamper the action of the muscles, and maintain 
the loss of tone, and are a source of general dis 
comfort and discouragement to the patient If 
any sense of weakness is felt, which is unusual 
especiallv when the transverse incision has been 
emploved, they may wear an ordinarv 6 inch 
bandage or a woolen bodv belt, but the majontv 
arc only too glad to dispense finally with am 
apparatus they may have worn prior to operation 

RESULTS 

The final decision as to the efficiencv of am 
method of treatment is based upon results Re- 
sults are observed more prompth and definitch 
m the wake of surgical intervention than m anv 
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other form of treetmest. The success or fjdhire, 
partis! or complete of any form o / surgical pro- 
cedure a meat accurately aaaesaed hv deteroririfrtj 
the number of patients a ho have been submitted 
to operatfcm end the percentage of * hid? u the 
raulc of such treatment, have been able to re 
•erne their attud mode of Ufa or oceupaJio® Far 
th« It t» assessed by the length of lime required 
to obtain that more or le* perfect result, which 
Inters that they do not require to restrict theev- 
•ehe* cither socially carotaerrially or athleti- 
cally and that they do not require to near any 
form of artificial support A patient who fulfills 
these cocrhtfcra can be JtttUfiitWv classified u a 

The *o patients forming the subject matter at 
the present paper are classified as inflows 19 tin 
be held to tare fulfilled these cooditaoca the ku 
case mar but it a at present too early to pro- 
nounce final judgment 

In ***res«ng operative results, the following; 
factors hay? to be cwc**tertd 

j Condition of the scar as regards 
Appearance 

Senatbfhtr 

Inttjntj 

a Presence of kckad, 
b hernia, 

c dc&ment muscular action, 
d cwitractloo 
Position of replaced Lsdnev 

3 Rotcratwc of normal function of replaced 
kidney and therefore disappearance of renal ab- 
oonnahtia which msv have been patient poor 
to operation 

4 Disappearance of all constitutional symp- 
toms abtem acre present prior to operation 

T phet a true alue oq these remits a filed 
pmod of otaermtioo is aarnoal Many of the 
patients operated on have been observed for 
periods it time varying up to 9 years from the 
rh: of the operaUm hot as a wortan* rate t 
might be aid that any case in which the orga 
remains la Its normal pan turn, sod m which there 
b do recurrence of any of the symptom* for a 
pmod of 5 vem from the date of operation nay 
be classified as a permanent cure 

All the patients in the present tsunrf have 
been examined since the operation and the remit 
t date is ali that conk) be dotted In first case 
operation was done m 19 4 and, while I have not 
•een patient peraonafh for some years her medical 
attendant hat informed me at this date that the 
fiai reroamed perfectly ell, has borne several 
children and hat not had the slightest recurrence 
of symptoms since her operatic® 


Tbv remaining patients hare aB so far complied 
with the retirements Wd down fa the first pet 
of thb section Several patients In whom the nen 
ous symptoms were the moat prominent dsaiai 
factors have reported complete recovery ud 
no* fa*d ponaal I vea 

To date so far as l know there has ban no re- 
currence of the condition or of the symptom, 
aad no postoperative pain or (Ssccmwrt. The 
fact is substantial proof that the laws and rets of 
phrskaiocy have been amjkaHv correctly Inter 
oreted That the operative procedures empkned 
nave not ools restored the Udney to its wnaai 
anatomic*] position, bat they have also been uc 
ceasful in replacing it In that position In a cowh- 
tic® whereby il b enabled to nmxme Its nomad 
functions unfettered by any artificial restrict*** 
aad with 1U aniuaniau sarroendings nnchanjrd 
That it is m that rorahtion post -opera their a, 1 
be hev e, sound proof of the comxtnesa of lie 
principles upon which the operation b founded 
and the scientific accuracy of the operative \x&- 
tdqoe which ha* been, ana is, being employed. 


co\axno».« 

The only deaenpOon of this opera tier ahfcb I 
hare seen n in Juyiairj a Predict W PrMtms 
ef Surftrj and tn that art tie the rrlfi 

oal technique ts described tn detail. 

The present imwtifaikw has cmfirtDCil the 
original principle set do* o by its author, usmely, 
that to be aoccrsafn] the whole convn herder <t 
the organ mutt be fired, and especially the sape 
nor pole So far re I know tfaa n the only cpm 
two which falfifla that requirement 

Wnie there is no douot that abnormal r»*) 
mobility does occur m the mala it » qoeatianaw 
rf it ever occurs to the same marked otgrre ct » 
frequently re it dees m the female The view ad- 
vanced to eapfain thw set peculiarity may ohh 
roatelv be found to be the one if not the only 
pnnapai cause of true renal mofshty and 11*1 
trot renal mobdltv is practically confined to the 
female 

While many well known turgecat* are adv »* 
at this present date to enrpkn general oe*th«» 
as a dwgaoauc aid, 1 submit that m at least 
per cent of my cases a diagnosis » cold not hare 
been arrived at without it* eroploynaent By** 
tree complete rmacniar ek»tMQ t* chtti*d, 
the Tarawa abdominal vwceisi can be p*jp*«d 
through the abdominal wall and any vacus U* 
support of which is directly or mebredb tn tsy 
wav deficient can be displaced from Its nercsai 
poaation in a manner and to an evteat import* 
by any other diagnostic procedure 
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Radiography and pyelography are useful, but 
radiography with the present technique is unre- 
liable I have stated that to date I have not em- 
ployed pyelography as a diagnostic aid, m\ main 
reason being that one of the man\ recognized 
contra-indications to the employment of that 
method is almost constantly present, namely' a 
marked supersensitive patient, and there are 
others which, in my' opimon, outweigh any ad- 
vantage which the method may r possess as a 
diagnostic aid m this particular condition There 
is, however, one condition in which it is of real 
value and that is the ectopic hidnev It certainly 
places the diagnosis of that condition beyond 
doubt 

During the progress of this investigation, a case 
of solitary kidney was met with No precedent 
could be found indicating that the operation had 
been previously performed in such a condition, as 
has been stated After fully considering all the 
possibilities, it was decided to perform the opera- 
tion, as it is held that the operation in no way 
interfered wnth the actual kidney substance, and 
therefore is very unlikely' to modify' the renal 
function The result has justified the theory , and 
so far as I can determine no reluctance need be 
shown in performing the operation which in this 
case produced the desired effect 

The fundamental principle remains unchanged 
All investigations to dale have gone to prove its 
scientific accuracv , but the method of accom- 
plishing the operation has been modified to a cer- 
tain degree The needle originally' used served 
its purpose but the instrument now employed is 
believed to possess distinct advantages, mainly 
that it is unbreakable, its curve is anatomically 


correct, and, being blunt it can do no damage, 
therefore concealed hemorrhage or se\ ere damage 
to the pleura or lung is effectiv ely r guarded against 
The transverse incision possesses the same ad- 
vantage here as elsewhere and by its use not the 
slightest pulmonary embarrassment or complica- 
tion has ever been experienced 
It has not been found necessarv to deliver the 
kidney on the surface of the wound and by re- 
fraining from this procedure surgical shock of am 
degree has seldom been observed The use of cat- 
gut has obviated the removal of stitches and 
allowed immediate and permanent postoperative 
closure of the w ound which is verv desirable 
The success of the operation has been shown by 
the ease and safety by which it can be performed, 
but the conclusive proof of its justification is 
demonstrated by' the disappearance permanently 
of all signs and sv mptoms and the absence of re- 
currence, and its entire safety bv the absence to 
date, of mortality That the sympathetic can, 
and does, evert such a powerful influence over the 
patient is clearly shown by the disappearance 
after operation of all nervous symptoms 

To m\ late fnend and Chief Dr \V D Vlacfarlane, I 
desire to record my undying gratitude as without his help, 
guidance, and encouragement at all times this work, such 
as it is, would not have been completed To my fnends 
Drs Reid, Waddell, and Wilson for their assistance at all 
times I am truly grateful Lastly to Mr Boot for the beau 
tiful diagrams 1 gratefully offer my most sincere thanks 
As the result of Wav lard’s pioneer work an operative 
procedure has been placed in our hands which to date has 
proved mortality free and by its results proved to be sci 
entiffcally sound By its use a certain proportion of the 
community has been converted from a life of chronic m 
vabdism to a sphere of usefulness and social activity and 
for whom, prior to the operation life held no jov 
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A MON G lbe case* of bone sarcoma w bkb brv e 
been treated during the part 5 \ ear* fa the 
k Grvr Surgical Choic, 9 cariilaguxxa Hrae 
tare* were found. These have been verified p*th- 
oiagkslli and even though * were to far advanced 
at the Usr* the patient* entered the dink tint 
they presented rrwee of * patbolapkal than a 
dink*! picture the caw* art erf value fa * eoo 
*ider*tfan of the proptesb and treat meet of the 
coodiikci AUhoogb the hbteiork*! itrocture fa 
3 of these turner* b wet 11 to aiknr of faeJmioc 
with the chocdiourcortn, other factor* would 
place them fa the group of relatively benign 
chocdroma. They are dbcusaed here with the 
•arcemaa, however betas* of the hiKokfical 
picture, which may be the same fa the dralcafly 
benign form a* m tboae ca»ea in which dfaical and 
X-ray examination* deraonatrate a mlfaalogkal 
favarkm. They are included a ho because the 
course of cfcwidromyvoma of the small bone* of 
the band and foot » somewhat uncertain, the 00 1 
come depending on whether or not treatment has 
been then, and, tf gj «, whether curettage ba* 
been complete The 4 remaining caae* contribute 
data a* to the resol t* in attempt* to effect core* in 
outspoken malign ant eboodrewartoma of booe 
The remit* in these 4 case* rnav be cremdered in 
the light of (t) the histological structure, which 
permit* one to judge, 00 the bed* of *UU*tlc» a* 
to pcogaoai* ( ) the anatntnkml local wn—wn im- 
portant factor determining not only the surgical 
axxessbdlly of the grow th but also tin association 
of the growth with namerou* counectfae tissue 
and carTBagincaa troeturea. the presence of wfach 
m joinU provide* the ernbrvokgvca! seal frown 
which these growths are believed to anse, pat u 
they anse uom the leal of later cartilaginous 
roetaplaai*, a* m the Hern urn and (3} the tune 
after operation before recurrence, the snafaht) 
and uncertainty of which, somewhat paradox 
tcafly b the wrest entmeo as to prognosis. 

A review ai the record* of *och tumor* frcan the 
file* of a large surgical raati tutsan which deal* 
chiefly with the duguoso of mahgaant coochOon* 
ad the moat effective treatment of them, dr*. 
ckwc* a typical dmical picture The value of 
case report depend* oo the extent and detail gi en 
a* to the dinicai, radiologscai, and pathological 


rouninatk**, so that coudasion* here flic* *• 
peod on the evidence shown fa the record* tsA 
are baaed on the extensive laowledgt of bone 
tnmor* that ha* accmoubted fa recent ) cm. 

The compilation of the Amerkan Regfat) of 
Bone Sarcoma hu daw roach to cknff Iht 
dlagucaia of such turner* The erlertsh e bSre of 
the Regbtn with It* complete record* cf rvaraiaa- 
lioo* fa the cases Included fa the Regbtry tad 
authority to its statistic*. From the dasrffiatwi 
of the Registry GeschkLter and Copeiand bait 
evolved not only > hittofagkai picture tart * 
description bosed on the embty oicgka! ongla of lie 
tumors and tbdr genetic eompodtiao In thh 
peper . therefore, do attempt wul be made to d»- 
cua the aubket of chcodroaarcoms fa general, fart 
wo shall codes, or rather to discus* several care* 
in the light of w hath already known. Coodotkaa 
are drawn chiefly from these. A summary d d* 
hbtoiogkaf rekatlocshipa and their dginficaoce, 
lad on fa prognosis, fadicatto* for and the 
effect erf treatment U presented with each caw. 

Cm The padert was laborer tanxn^ft ' 
y*a bef o re retry b* b»d sqwrestii tie ifti ftaerr « li* 
njit iasef Tie sadhaf dri sot esurriy 
jrertxwBy usnsrel firm rkwmclrr f»i>r»5 lirejii 
tka on*bl br rivt to io hafat *f ctrrj-isx W«Jo r»“J“ 
isfer t.nanwwi titra ed huehntt ward trww d 
traawtewry m tic oUr upset of the wlrfclk pkato.iw 
tta* mtAxm X aj report “Cy*ue d li« swl 

(Os p iw t a s* br crntnJ bean stwd art* c4 iiaxpocw, *» 
•dcrowd bordm. that wsafre* tie fwreim*! two li w* * 
tic Urw tialt— » chrerac mflaisjsatarr idlecta* d 
protwtJy twbrrtwlma — Prof Lrb C«rr(U*« hr U-i 41 " 
O ascwstralwJ boar cy*t, ti* ctiaUaow, faxA aa P 
cow teat of wb»cb *bowta wndcr ti* bsctoscok “ iw.w^ 
met tti typical sut shaped c*P» u wd» u f ” 

•< boot urere au»Aad by owredasu, ia irVtCww 
bortka oa lbs ban »rre* — wyttw* w*i iw 
tua - -Prot &onk*{fa ) tbt^rarerawwtdafM** 
by Prof Cart SrereUr* •• ctyrorerereia, oa*aansa 
otWr ia joret am or lb U»« (Prof Sreraiwrr* 
tarel tiat tb» liaaor amj k>> txwpaioJ rrtirt M r** 
O mat or ia bw» a ootreortby ) DmrtxaZan— d a* 
Stigre a« perfonretl tiooeq* Uw c*rpviai»o»»i I** 
Ibuteni rnwtba fon*rw» iacWrjWi fa* (**“** 
ao kr*J mill or tana onttawai** 

Thi* esse £» an example erf phalangeal eoch* 
drama, hcstoiopcafiy malignant but cfirdcallT fa 
nign parucalariy in the Lght of <^>er»the £**■ 
abditv toUowmg earlv and complete reramal * 
the ataeuce of smukr *trocturcs m other fa*** 
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The giant cells may here be regarded as secondary 
agents in the destruction of bone by the mucinous 
tissue, but their appearance and location m the 
section (Fig 1) suggest a common origin for the 
giant cells and for the myxomatous tissue con- 
taining the giant cells This view is supported by 
the fact that the skeletal location of chondrosar- 
coma and benign giant cell tumor closely corre- 
sponds 

Case 2 A laborer, 19 > ears of age, had noticed a gradual 
enlargement of the small toe of the right foot during the 
course of a year He had had no antecedent infection or 
injury Examination rei ealed a resistant, indurated swell 
ing of the small toe, the size of a hen's egg Amputation 
of the toe with complete removal of the tumor was done 
Pathological diagnosis “Terminal phalanx complete!} re- 
placed by a plum sized lobular tumor mass of cartilaginous 
consistency, surrounded by a capsule Microscopically 
composed of nodules, divided by connectue tissue septa 
and composed partly of Cbnllar and hyaline intercellular 
substance, and of cells which are in part similar to cartilage 
and encapsulated, and again are of spindle shape and of 
varying size The cells are present in greater numbers than 
in normal cartilage The tumor is sharply separated on all 
sides from surrounding fat and connects e tissue by a com- 
plctel} intact capsule, and approaches in no place the edge 
of the incision — chondrosarcoma ” Postoperatn e radiation 
was carried out for a month Attempt to trace patient 4 
years alter operation was unsuccessful 

Unfortunately, the slide was not preserv ed The 
occurrence in a phalanx and the sharp, though 
fibrous, encapsulation, suggest an enchondroma 
But here the transition of cells to cartilage tissue 
seems to occur without a myxomatous medium, 
although the cartilage cells present are neverthe- 
less of an embryonic type The tumor reached a 
comparatn ely large size m the short time of a 
year, and, as will be discussed later, this rapid 
growth corresponds to the absence, or small 
amount, of im xomatous tissue Whether a 
tvpical phalangeal chondromvxoma existed before 
the assumption of rapid growth can not be deter- 
mined Of further interest is the total destruction 
of the surrounding capsule of cortical bone 
C\sr 1 A boy. aged 14 } ears, had noted, 3 } ears before 
entn, , that a small stationary tumor, which had been pres 
ent for an indefinite time on the bach of the left hand, began 
10 grow The grow th made the use of the hand painful 
The onset of increase m size was not connected with injury 
as far as patient remembered Examination disclosed a 
hard, nut sized tumor in firm connection with the second 
metacarpal bone \ rnv film (Fig 2) 'Aspects of a chon 
dromatous degeneration of the hones of the hand wath 
cartilaginous exosto'es and endostoses The largest exosto 
sis arises from the lateral border of the shaft of the second 
metacarpal. The cartilaginous exostosis is about the size 
of 1 plum, has an uneven border and indents the shaft of 
the neighboring third metacarpal from the palmar aspect 
The upper end of this growth is not sharply defined so 
that operative removal seemed indicated to circumvent a 
jiossiblc malignant degeneration of this part. In theproja 
mal phalanges of the third and fourth fingers are trans- 
parent Kan sued areas, such as ma> lie produced b> cn 



Fig 1 Myxoma wath bone destruction, Case 1 


chondromas The bone shafts are expanded and broad- 
ened b> one third of the normal diameter Foot bones are 
negative ” — Prof Leb A glistening, nodular cartilaginous 
tumor, encased, except for the upper tip, in a thm, grayish- 
white capsule of the consistency of swamp shell, was re- 
moved b> chiseling through this attachment to the second 
metacarpal and curetting out the entire mass (Prof Wal- 
zel) Postoperative X ray picture showed small scattered 
bone splinters m the operative wound bed The histological 
section was that of a typical chondroma (Fig 3) 

This case occupies a position midwaj between 
the first two It resembles the first in that its 
structure is myxomatous and is divided into 
lobules b> connective tissue septa, and m that it 
is sharply circumscribed b) a bony capsule It 
resembles the second in its tendency to penetrate 
and destro} the capsule at one point It is not 
characteristic of a typical cartilaginous exostosis, 
or osteochondroma, because of the o\erw helming 
predominance of mv xomatous cartilage and the 
complete bony encapsulation (except for the one 
point of penetration), as well as its diaphyseal 
location It is reasonable to assume here that the 
areas appearing as enchondromas in the roent- 
genogram possessed the same histological struc- 
ture as did the peripheral growth which was re- 
moved at operation The relation of tbe periph- 
eral growth to its capsule w as the same as that of a 
typical central chondroma which grows against, 
and bursts through, its bonx confines It is lllus- 
trativc of the course of a growing phalangeal 
chondromxxosarcoma unchecked bv operative 
intervention, and it also is illustrative of the 
possible future course of associated phalangeal 
enchondromas Although the patient lacked the 
gross stigmas of Lhrcnfned s hereditary chon- 
drodv splasia, often found as the background of 
multiple chondromatosis, the broadening of the 
phalangeal metapbxses is suggestive of this asso- 
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of confluent lobar pneumonia November 26 Patient was 
discharged as healed January 1, 1934, X nij examination 
re\ ealea “Infiltration in the lower lobe of the left lung 
unchanged ” Differential diagnosis lay between metastasis 
and organized remnants of the empyematous infiltration 
Fibrous induration of both lung bill Sternum and sternal 
third of right clavicle were absent. Fleets of calcification 
arose from the medial border of the first nb Last control 
(May 8, 1934) showed a diminution in size of the opacity 
in the left lung field, which was then assumed to be the 
remainder of an interlobar pleurisy Patient receiv ed radia- 
tion therapy following each operation 

The histological structure is again that of a 
chondroma, with transition to sarcoma The 
myxomatous tissue is scarce and irregularly 
formed The absence of evidence of a pre-existing 
tumor, and the fact that the recurrence bore the 
same microscopic appearance as the first tumor, 
speak in fax or of a primary sarcoma On the 
other hand, it seems to have been central m 
origin, and this, with the location in the sternum 
and the age of the patient, suggest an enchon- 
dromatous origin However, it is questionable if 
an enchondroma can exist in such a location in a 
patient aged 40 years, and still remain benign 
If this tissue is histologicallj that of a central 
chondroma m its early stage of development, it 
belongs to the division of secondary chondrosar- 
coma, in which the malignant change occurs soon 
and rapidly, or it illustrates clinically w hat is more 
frequently seen under the microscope — the uncer- 
' tainty of the character of the primary tumor and 
of the prognosis A further recurrence may almost 
s be expected, although the patient is now without 
X-ray c\ idence of recurrence 8 months after the 
last operation 1 

C\5t 5 Soldier, aged 25 years, was admitted to the 
clinic August 10, 1933 Three months previously he fell 
against a stone during an infantry maneuver, striking the 
upper ]iortion of the left thigh, producing a bluish swelling 
that lasted a week, and severe pain that at first prevented 
, walking The pain subsided somewhat, but since then per 
slstcd, radiating down toward the knee, at night especially 
1 severe He has limped since the accident Three months 
-1 later an \-rav examination was made and the presence of 
r an impacted fracture in the trochanter region on the upper 
1 border of what appeared to be a “myelogenic sarcoma” 
jj,- was reported On admission to the clinic the upper third 

- of the femur was enlarged and tender Hip movements 

' 1 were not limited, but painful The first X rav picture 

1 (Fig 5a) bears the following description “Lemon sized 

area of transparency beginning in the upper third of the 
„ femur shaft cxtcndin to the trochanter region The bone 

' is expanded to double its normal thickness at this point, 

( about which periosteal apposition is present There is no 

j break in the continuitv of the bone The condition ex 
‘ - hibits a slowly progressing central process of destruction 

i J 

l Tbe walicnl rtlurnrtl aealn In September iqxj n months after the 
la l operatnn *lth a larae recurrence In the operative scar eroding the 
proximal en,lx o! the nt" and xeith lunc meLa"ta"es A particular!) 
dcnxe cb'uilint; ol Ihe left I, xxer lunp fie! I cnnfirmx the impression that 
r Ih r infiltration tern dunne the preceding munths teas a pulmonar) 

^ rpela la o 



Fig 4 Chondroma with partial transition to sarcoma, 
Case 4 


with periostea] new bone formation on the border This 
circumstance speaks against a malignant tumor and may 
represent a benign, probably chrome, inflammatory area 
of destruction ” — Prof Lcb Curettage was done August 
19, 1933, by’ Docent Susam exposure of the bone revealed 
a rough surface penetrated by cavities, within which there 
was gelatinous tissue Complete curettage of this tissue 
was done and removed, with pus from a large central 
cavity Patient was immobilized in a cast, and the wound 
healed after 2 months X ray treatment was given after 
operation Microscopic report from curettage “Network 
of hyaline connectiv e tissue with calcium deposits, among 
which nests of cells were present, lying close together, with 
star shaped branching nuclei — chondrosarcoma ” — Prof 
Xonschegg This diagnosis was confirmed by Prof Stem 
berg X-ray findings a month following the operation “Dis- 
tention of upper portion of femur shaft to double the nor- 
mal size. Central, irregular areas of destruction extended 
into the intertrochanteric region and at this point pene- 
trated and destroyed the lateral cortex (operative defect) 
The medial cortex was thickened and strengthened through 
the newly formed periostea] apposition In the direction of 
the bone shaft, there was periosteal reaction with strong 
newly formed bone The expansion spoke for a slowly 
growing process of destruction. The perforation of the 
lateral cortex would nevertheless speak for a malignant 
process Together with the marked periostea] reaction, the 
finding would not speak so much against a malignant 
tumor as in favor of relatively slow growth and bemgmtv, 
This finding is given for giant cell tumor, osteochondro 
sarcoma, «dowly growing hypernephroma metastasis, etc. 
Evidence is that of a differentiated, slowlv growing malig 
mnt tumor ” — Prof Lcb X ray pictures taken a month 
after this gave essentially the same result, except for a 
sharper circumscription of the transparent areas which 
were enclosed peripherally by a strong wall of periostea! 
bone Following discharge, X ray therapy was given 
Patient returned 5 months later March 9 1914 with a 
hard tumor the size of a grapefruit in the region of the great 
trochanter tins had appeared during the previous month 
and was associated with a renewal of radiating pains Hip 
motions were limited and painful, thigh and gluteal raus 
culature atrophic X rav, March 10 showed regeneration 
of the cortex which had previouslv been destroyed bv the 
curettage as well as two small bone defects on the lower 
border ol the operative cavity (Fig 5b)— a lateral view 
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Tig 6 Osteoid chondrosarcoma, Case 5 log 7 Chondroma with transition to chondrosarcoma 


representation (2), but on the roentgenological 
translucencj of the tumor itself The reactive 
thickening of the surrounding bone tissue has 
been emphasized by Phemister, and there is little 
doubt that the advance of this reach \ e encapsula- 
tion was enhanced by the continued growth of the 
tumor as well as by the radiation The intense 
X-ray and radium therapy makes it impossible to 
judge as to how much of the ossification present 
in the last microscopic sections was due to this 
therapy and how much to a more malignant 
tendency of the tumor That the ossification is 
not purely of a reactive nature is shown by the 
presence of an osteoid matrix in the extensions of 
the tumor into the soft tissues (Fig 6) 

Case 6 Man, aged 36 years, had noticed for 2 yi years 
increasing pain m the left leg and sacral region, tears, 
defective sphincter control, ]A year, impotence Sensory 
and motor disturbance was present in distribution of the 
left saatic nen e X ray examination January 3, 1933, re- 
vealed focal bone destruction, in left half of tie sacrum 
Operation, January 14, 1933, by Prof IValzet consisted, 
first, in the removal of the coccyx and lower segment of the 
sacrum thus revealing a cocoanut sized tumor on the inner 
surface of the sacrum, displacing the rectum inward The 
tumor was not infiltraUve, and possessed a nodular, dark 
gray capsule An attempt to mobilize the tumor tore it, 
thus freeing fnable gray masses of tissue. The tumor origi- 
nated from the sacrum, the inner side of which it com 
pletely corroded Prof Walzel then curetted the bone and 
by blunt dissection removed the tumor except for some 
portions attached to the rectal wall and a portion above 
the sacral promontory which could not be reached Patho- 
logical report “Numerous, crumbly, nut sized pieces of 
cartilaginous tissue with numerous deeply situated cells, 
the capsules of which were not everywhere well developed 
In these areas, the cells lay close together in a strongly basic 
staining ground substance — chondroma, with transition to 
chrondrosarcoma ” — Prof Konschegg (Fig 7) Prof Stem 
berg, from the microscopic section alone, regarded this as a 
chondroma An X ray examination 2 months later showed 
only the operative defect, but 4 months after the operation 
there was a roentgenologically visible recurrence in the left 


lateral mass of the sacrum, infiltrated by 0 number of trans- 
parent nut sized areas of rregular contour Patient was 
discharged 2 months prev ious to this time with continuation 
of X ray treatment, without pain and with restoration of 
sphincter function Following dischaige, the bladder and 
rectal function was gradually lost A letter from the pa- 
tient received 10 months after his discharge told of a huge 
recurrence and a cachectic condition 

This is a chondrosarcoma very similar to that 
of the upper femur in structure and course, but 
the location of which made it inaccessible to com- 
plete surgical removal It is interesting from the 
standpoint of its chondromatous structure, its 
corresponding refractiveness to radiation, and its 
roentgenological translucency , permitting X-ray 
demonstration only of those parts of the tumor 
which were destroying bone 

Case 7 A tailor, aged 77 y cars, gave a history of "gout” 
m childhood, dislocation of the right hip 20 years before 
entry There had been a gradual dev elopment of a cocoa- 
nut sized tumor on the inner surface of the right thigh 
dunng the course of 8 y r ears, which, dunng a year before 
the increase in growth began, made its appearance as a very 
small, allegedly stationary mass, associated with pain in 
this region X* ray report September 22, 1933 “Extensive 
destrucUon of the horizontal ramus of the right pubic bone. 
Extending into the soft tissue from this area is a coarsely 
granular, flakily calcified tumor the calcium content of 
which disappears toward the periphery This under portion 
can correspond to the rapidly' growing sarcomatous part of 
the tumor Lungs negativ e ” Radiation was without effect, 
and the tumor grew until it seemed larger than the rest of 
the patient. A photograph taken pnor to its maximal size 
development is shown in Figure 8 X rays before death 
showed no evidence of osteitis deformans (Paget) in skull, 
vertebra, pelvis or tibire, or tumor formation in these bones 
or in the lungs apart from the local growth. Autopsy, De- 
cember 20, 1933 Huge, partly necrotic, partly calcified 
tumor, occupying most of the nght thigh, pelvis, and gluteal 
region, originating from the nght horizontal ramus of the 
pubic bone, m its peripheral areas of gelatinous character 
The pubic bone was the only one destroyed or invaded by 
the tumor Histological report “Tumor tissue crowded 
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The raritv of boot arcom* after (he age of 50 
year* and tie increaafng ratio of bane ircoroi to 
Paget 1 di*e*»e after thi* age (4 it) with the 
greater frequency oi a ewnbimtioo of the two 
with Increaaing age, give* note to thb cmc In 
view oi the trr at the patient (77 year*) cod in 
view of the chcence of octdtis defocmcra The 
fact that the patient wo 1 tailor and that the 
character rati-- rittina poctare wa* mai n tai ne d 00 
cod off far aver heir c centurr met have been cn 
mdting factor m the tamer growth anain* at the 
origin cf the aartormi muade but it doe* not call 
for too aerwua attention The apparently amfonn 
growth of the tomor done* « yean u ooowal, 
however thi* wggeat* a crrenanly cboodnmtcws 
growth, end taken together with the tad that it 
>u bone destructive only at ita point of origin, 
where the t -pc of renting tuaue waa of more cod- 
aeqotnct' in rirrrlmg a relatndy benign growth 
than an eroding tumor of higher mattgneoev * 
Bgmhcant It 11 a bo worthy of note that, 
although thi* aarcoena friended akeg prartkaBv 
the entire length of the femur it produced only 
a mechanical atatortmn of that booe The patient 
drum bed a amall tumor at the cmgmal ste of tha 
growth whkh dmppeared 1 maoth* after the 
reposition of the draartictilaiMn of the right hip, 
tin* acodent occurring 1 year* before the ooaet 
oi the main growth Tha may ha e been a 
hfmattwne toBowmg an antenai rtelocauon and 
msgeat* the angia of thi* *arcom* in that type of 
traumatic orteom* winch hai been knowa to 
follow aoch a dwiocwtwc V>yl 
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The location, coorae, and reported atnttare of 
tfcb tarnor with the age of the patient, imply a 
nnxca aibmg oq the baae of an ostenchocdroma 
or cboodrorn* Thb b augpated by the tnitbl 
alow growth of the tamer and the remit of the 
ootaWe pathokfpcal eranana tioo apewilng agabat 
raahjnano, \\ herea* the tnmer at firat required 
5 year* to reach the atae ci a lorn*, (hk *b* w» 
reattamrd i month* alter the firK opera two, and 
ie* than 6 weda alter the second Although 
^>octaije»u» whgnant change can lead to a wid- 
den racreaae m utf. thu bare* the hnpJxatMj 
that eperati e mtrrimnce «ood in cam! rek 
tmoahip to the further malignant courae ot th* 
icivotna The report of the mrcroacnpw: aectan 
(the thde tadf waa not preaened) doa not, in 
itaed allow a dbtincOon to be drawn between 
primary and aecoodnry form* ot choodrocnno- 
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Figs 9, io, ii Photomicrographs, Case 7 

tumor, the size of a billiard ball, was removed bj chiseling 
about the broad pedicle arising from the gingival margin, 
the pedicle was coagulated Pathological report from op- 
eration “Firm, nodular tumor, glass-like cut surface cov 
ered with stratified squamous epithelium under which are 
large, round cells, closelv placed, also polynuclear cells, as 
well as small, round, somewhat star shaped cells with 
jagged, indented nuclei These cells pass ov er indistinctly 
into a pale, blue staining mass containing cartilage cells 
i’ m g in large oval capsides, groundwork of delicate con 
nective tissue— chondrosarcoma ” — Prof Konschegg (Fig 
15) Subsequent roentgenogram showed onlj an operative 
defect at the previous site of the tumor extending almost to 
the under edge of the lower jaw without evidence of mahg 
nant change in the adjacent bone Operation was followed 
by radiation 

The presence of a primary chondrosarcoma is 
here suggested by (1) the rapid development of 
this tumor m a short time, (2) the evidently 
penosteal origin without a preceding chondroma 
or osteochondroma, (3) the bone formation ex- 
tending into it at the base and periphery from 
connective tissue strands which give nse to direct 
and not to cartilaginous ossification, and (4) the 
absence of central involvement and presence of 
xomatous tissue, although the histological 
structure in several parts is suggestive of a chon- 
droblastic sarcoma Its location is unusual, and to 
the eye raises the question of epulis This tumor 
has just been operated on, a cure can hardly be 
expected From the type of chondrosarcoma and 
!ts location, recurrence will more probably be in 
the form of lung metastases than at the site of the 
original growth 

RECAPITULATION 

The bone tumors presented here fit mto three 
divisions enchondroma, and pnmarv and sec- 
ondary chondromyvosarcoma, according to the 
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criteria given by Geschickter and Copeland Al- 
though they readily fall within the scope of such 
criteria, the} exhibit variations m cartilaginous 
structure due in part to extensive growth or to 
treatment They represent all stages in the evolu- 
tion of atypical cartilage dev elopment from mv x- 
omatous tissue arising from precartilagmous con- 
nective tissue, to maturer encapsulated cells lying 
m a cartilaginous, calcified, or osteoid matrix, or 
accompanied by direct ossification from strand’s of 
embryonic connective tissue But the predomi- 
nantly cartilaginous structure allows these tumors 
to remain securelv m the categories m which thev 
are placed, although the occasional patches which 
show a tendency toward ultimate differentiation 
substantiate the basis of Kolodnv ’s consideration 
of all mahgnant forms of tumors arising from 
pre-osteoblastic” cells as osteogenic sarcoma 
Enchondromata are only relativelv benign this 
berugrutv depends more on their 'surgical cura- 
bility than on their histological structure or ulti- 
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mate coom when untreated. The great rarity of 
benign etjcbottdranau of the loo* »haft bone* 
»«gge*l* that the rdrtl e atarioacry nature of 
tho*e {wad to the *m»H bona of the ertremitiea 
t» dependent upon aumethfa* mora than tb>e type 
of constituent cell That even tbeae may be looted 
upon with KMpidan « pert toed by the maSgnant 
metamorpbott* octaxtocafly occurring after many 
yt&r* (20) by the aUatoraett of a trerneodou* 
lire, and by the occurrence of *orh aura M that 
reported by Caatren, In which tyracaJ rmad en- 
chood omai of four tmah boms of the band were 
uaodatrd with a itoalar growth in the aaGlary 
lymph node* nf the corrcapootflrtg arm There are 
other instance* of eachoodrema* having the 
pure, unvarying struct sire of the phalangeal myi 
oaa, but, m a tong draft bone pursuing a recur 
rent naetattauc course The waraingi of Stood 
Rood (s) >dth regard to the “pore myxoma of 
the toeg titait boot* emphaasa* the dangertma 
nature of thf* type of panic when it a not cottoned 
to the rmafl boor* of the extreimtiea, although, »• 
the 9 care* presented here *ngge»t, the prrwm 
nance of ons\otnalou* tissue a awoaattd with a 
relative}} alow growth and oce tending more t 
toca! recurrence than to earh, puhnonary toetaa- 
taart One regard* a th greater complacency the 
Mteomaa and aateochaudnwna* containing 
much booe and mar infer from a companwci of 
the two that the inhfbttwn and hnntauoo of 
growth t* us great raeiware dependent npoc the 
boor capsule of the tumor The Katiocary eharar 



Tif j flwtuwauLWJaf*, Cm 9 , (wore vw*»en 


ter c< the central phalangeal chondroma* of Caae 
3 fn cootnut to the pcomeaaive h»oea*e In alxc of 
the uaccuted cortical chondroma, the fact that a 
maSgnant change to an osteochondroma faStoa i 
operation more often than If operation ii not 
doeie, and the danger entailed by the spreading 
of gtirUtfooa mytomatcraa dsaue In an operative 
wound, contribute further to thf* bebdu The 
peripheral chondroma* tf Ca*ea i and j are the 
beat example* of the restriction the totfrirypeal 
report of the aarcomatoua tumor to Caae * W e* 
doubt a* to the prereoo: of much myxoroatow 
tratce, but varying amount* of the* were weaeot 
in the 6 other caae* which ran a let* eaaSiy coo- 
troBed course, and m each cf the*e 6 other cwn 
there wa* no tucb confinement < a amah apace by 
a capstoe of corucal booe 
In addition tx> tin* factor of confinement by a 
capwule of cortical bone, a recced factor wtoch 
reccr a aaaooated with the malign* ocy of there 
growth* h the greater differen baboo of the car 
tdagt crili, contradktorv aa thn abatement may 
aeon The caae* m which growth waa mart txtfd 
and in which there waa a tendency toward early re 

curreDce or auick deatructiao of the adjacent doc 
kuu bar* — those to tire Jaw sternum, nh, coccyx, 
mod toe (the laat-raeuuooed an admitted excep- 
tion)— deroocstrate relatively amalJ amount of 
myromatoua tisane m contrast to the predomi 
nance of uiaod* of toghl) ceil alar cartilage, tn 
which the crib are rekti dy well encapaukted 
and embedded in a carulaginoo* roatnx In shcae 
tuisKra are «mall area* cf calctootioo and to 
aoroe aho area* of bone formed either by drrect 
or by cartjiaguiou* caatficaUoc The cgiaion that 
the more hignl\ diflerenlated cartBage ceQ* grow 
more m the tnaaoer of a mafigaant growth than 
in that of ksa diflerenttated celb embedded to a 
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Fig 14. Roentgenogram, showing destructive process 
m region of chm, Case 9 


myxomatous matrix is derived more from the fact 
that there is a more active corrosion of the sur- 
rounding bone and rapid progress than from any 
reasoning from the standpoint of cell genesis The 
best explanation is probably found in the view 
expressed by Lenche and Pohcard, namely, that 
the bony metaplasia in the neighborhood of an 
area of bone sarcoma results from destruction of 
normal bone and the liberation of its constituents 
by the sarcoma, which provide a matrix for the 
sarcomatous cells Judged in this light, such dif- 
ferentiation is in reality a measure of the destruc- 
tive progress of the younger myxomatous tissue 
rather than a mark of the malignancy of the cells 
which are surrounded by a cartilaginous or osteoid 
matrix It is evident from the two microscopic 
sections of the chondrosarcoma of the lower jaw 
(Figs 13, 15) that a more mature cartilage cell 
developed during the penod of growth acceleration 
at the expense of the patches of myxomatous tis- 
sue which were seen scattered m the material 
which was removed at an earlier date Although 
this need not throw doubt on the more primitive 
nature of the voung cells embedded in the undif- 
ferentiated matrix, it does indicate an inhibiting 
influence of this matrix on the young cells which 
are embedded in it 

The greater malignancy of the more highly dif- 
ferentiated chondrosarcomas need not conflict 
with the roentgenological and clinical evidence 
that large, localized cartilaginous tumors, such as 
that of the pubic bone m Case 7, containing large, 
flaky deposits of calcium and osteoid matrix, are 
more slowly growing and more benign than the 
infiltrating growths retaining an X-ray translu- 
cency Such calcium deposits, which can be looked 
upon as secondary' to diminished blood supply and 



Fig 15 Photomicrograph, Case 9, from operation spec! 
men 


necrosis in a slowly growing tumor are to be dis- 
tinguished from the shadows cast by' cartilage and 
bone which anse through a primary, neoplastic 
formation of these elements from the cells which 
are growing malignantly' in this type of sarcoma 
and which are the precursors of the bone and ab- 
errant cartilage formed from them At the same 
time, the “malignant differentiation” here re- 
ferred to is more a property of the individual cells, 
it never attains the orderly structure of bone 
trabecula; and the relation to cartilage found in 
the roentgenologically more opaque tumors of an 
osteochondromatous type Such secondary ossifi- 
cation is the metaplastic accompaniment of a pri- 
mary cellular malignancy and arises from cells 
the differentiation of which follows more that of 
normal bone 

Nevertheless, the impression that myxomatous 
cartilage is less aggressn e than are other maturer 
cartilage formations in chondrosarcomas is more 
easily reconciled with the viewpoint that such a 
gelatinous matrix represents a product of degener- 
ation and not an early embryonic stage This 
view is held by most European pathologists, and 
is reiterated by Prof Carl Sternberg (36), he re- 
gards myxomatous tissue as one of several tvpes 
of derivatives of embry'omc connective tissue 
which may be present simultaneously with an- 
other type of derivative, cartilage, but does not 
represent an intermediate grade in the formation 
of the latter Sections taken from different parts 
of the huge chondromvxosarcoma of the femur 
(Figs 9, 10, 11) suggest that there may be more 
than one sort of my'xoma structure in" cartilagi- 
nous growths Circumscribed islands of dark nu- 
cleated cells with star shaped cy toplasmic proc- 
esses embedded m a faintly staining mucmoid 
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whether It b to be successfully combated only by 
(Intrurtloei or rtTDCrtxl of adjacent tbsues of 
a hich ft b eswen tfaBy a part. 

Tbe treatment o i the aw presented her* will 
be considered in tbe light of ti* factors just dis- 
cussed. Tbe » cases of phalangeal chondroma toes 
growths acre treated bj amputation that of 
choodromyiofna of the finger phalanx remained 
benled after a year and a hill that It will remain 
cured b haxdlv to be doubted. The large tumor of 
the toe fn Caje * grew rapidly and In the cou rs e of 
a year had completely destroyed It* hooe shefl 
The report of the microscopic section suggests an 
abaeoee of myxomatous tissue and an irregularity 
of structure. Four years after operation, tbe pa 
Llent could not be traced, but the complete fibrous 
ereansulaifan of the tumoT within the toe fa res 
tons ole assurance that it baa Dot recurred The 
postoperative V**y photograph of tha meta 
carpal chondroma showed lone splint era In the 
wound bed and an irregularity in the cortex from 
which tha tumor took its origin From the in- 
complete curettage of the cortex and the scatter 
Ing of tbe fragments m the soft tissue a recurrence 
may be expected This patient was operated on 
too recently to allow of judgment at present, but 
a recurrence arising from the same metacarpal 
bone should justify the removal of the entire bone 
at the next operation Such cases arc particularly 
adapted to operative removal Tbe m alignant 
appearance of the ceO» from tbe chroodroaanxsna 
« the toe was sufficient reason for post operative 
radiation, and the effect of tha form of thenpy to 
siVmnYMVn^ defensive booe production recom- 
mends Us application following incomplet re- 
moval of a cboodrocna 

Two cases wera too advanced for surgical Inter 
vent km — tbe massive sarcoma of the pubic bone 
and that apparently originating in a rib and 
spreading Into the thorax In tbe former location 
and sire contributed to a fatal prognoaa, and in 
the latter the extent and probable presence of 
metastases, 

Tbe chondrosarcoma of tbe coccyx proved Itself 
•t operation to be Incompletely accessible aod 
frtan Its further course refractive to radatloo 
Tbe tumor of the body of the sternum se emed t 
ha v been totally removed at the first operation 
and without an Intrusion mto the malignant 
areas which might ba e freed tumor celb into 
surrounding tissue Although t was dreum- 
vmbrd tbe tumor ou tamed a % arsety of crib of 
cartllarfaoos origin, progressing to the point of 
osteoid thsue and exhibited irregular rwtrbes of 
bone destruction which showed none of the regu- 
larity of encapsulation of the ebendrtmistoci 


tJP< Six juontha after operation there was a 
recurrence in tbe manubrium, which, in Its turn, 
was subsequently removed. Tbe manubrium and 
body of the stem am are not only parts of d* atme 
bone, but cartilaginous ossification b gnirg on at 
the same time in both and although the recur 
trace In the mannhriam may have existed mjero 
scopicaBy at the time of the first resection, thb 
spin locals for the removal of as much aj pos- 
able of the genetically related tissue when the 
situation and extent allow a surgical procedure 
If pulmonary metastaaes do not terminate thb 
case which at tbe present time is diriaffy and 
roentgenoiogically bee of tumor a recurrence In 
tbe associated coatal cartilages b not unhkely (»ee 
footnote to Case 4O 

The Inefficacy of curettage and radiation In Us 
moat direct form — radium Implantation — is weD 
Illustrated by the case cd central myxosarcoma In 
the upper femur metaphyib It also shows the 
outspoken dlnlcal malignancy of a tumor which 
was of a myxosnatoui trp* at the outset, and later 
on of maturtr bone forming cartDagirwus tissue 
The roem^enogT*ms following Vrsy and rsdfnm 
therapy (Figs 5 b and c) show a sinking increase 
in bene density and a sharp, oatlfled D nutation of 
the primary tumor area Thcn^h osteoid tbsoe. 
and booe were pr eam t fn the malignant cell 
group* fn the surrounding tissue (Fig 6) this was 
not enough to be visible In the Vray pictures, 
even though thb formation may at least ha 
been accelerated by radiation (17) In view of tbe 
resistance of such cartilaginous Dew-growth to 
\-rav treatment, tbe benefit derived from thb 
form of therapy seems to rest chiefly on its stimu- 
lation of reactive bone formation Although bone 
sarcomas of tbe upper end of tbe femur are re- 
garded by many aa I n cu rable, tb« acetabular da- 
artreubtioo performed fa this case with tbe re- 
moval 0/ a slowly growing chondrosarcoma m its 
gross entirety may offer some hope although tbe 
same operation carried out at an earlier date 
would have proved a better chance of a cure 

The highly malignant prunin' chcwdroaarcnms 
of the lower jaw lea ea little room to question that 
a ra d i ca l anterior resection of tha booe was the 
most desuable treatment A bone sarcoma m tha 
location which reached wibut Sire m g months, 
and trebled tins use rfurtn* 6 eeks following 
blopsv does not offer a good peorpect of cure by 
any method The operation was ooe of curettage 
and radiation Tbe only bope for amehorttioc by 
\ ray or radium therapy lies in the extremely 
rapid growth of the tumor and its undifferentiated 
cbcndrofcfastlc ceOa, which may show a fair de- 
gree of roentgen sosirptibCity 
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SUMMARY 

1 Nine cases of chondro myxomatous tumors 
are individually presented and described from a 
clinical standpoint Six of these were malignant 
sarcomas, two chondromas, and one may be re- 
garded as a circumscribed chondrosarcoma occur- 
ring in a toe 

2 The close histological relationship of these 
tumors is reason for seeking a connection between 
their clinical course and (i) deviations from a 
unity of structure, and (2) factors apart from their 
histological composition 

3 From these features are derived factors of 
prognostic value 

a Limitation by a capsule of cortical bone, 
characteristic of the chondromyxomatous tumors 
of the small bones of the hand and foot, is usually 
accompanied by a slow, localized growth 
b A predominantly myxomatous tissue is less 
invasive and more slowly growing than that m 
which a greater differentiation of cartilage cells 
has occurred Although the standpoint that 
myxomatous tissue is the least differentiated 
form of cartilage seems confirmed m these cases, 
the implied contradiction may be explained by an 
inhibitory effect of the myxomatous matrix on the 
cells which are contained m it, and by the view 
that bony differentiation depends partly on the 
matrix supplied for its formation by the destruc- 
tion of bone by the less differentiated cells 
c The chondromyxosarcomas arising on the 
basis of a pre-existing osteochondroma or chon- 
droma pursue a less rapid course after the assump- 
tion of a malignant character than those which are 
malignant from the outset Although this cor- 
responds to the statistics of Geschickter and Cope- 
land, who find a strikingly greater percentage of 
5 year cures m the secondary chondromyxosar- 
comas of their classification than m the primary 
form, the statistical evidence of the cases pre- 
sented here is too limited, and much weight can- 
not be attached to this distinction as a factor in 
prognosis 

d An incomplete operation greatly accelerates 
the growth of a chondrosarcoma 
e The more proximal location of this type of 
tumor m a limb, or the existence of such a tumor 
in bone simultaneously undergomg normal de- 
velopmental metaplasia or in the neighborhood 
of numerous structures arising from precartilagi- 
nous connective tissue, makes the prognosis less 
favorable 

4 The method of treatment used in this 
series of cases is discussed on the basis of the fac- 
tors governing prognosis Resistance to radiation, 
the beneficial effect of which lies chiefly m the 


stimulation of reactive bone, makes this form of 
treatment useful only as a supplement to opera- 
tion Local, complete removal of an isolated, cir- 
cumscribed tumor, which exhibits histological!} 
a comparatively uniform structure, makes possible 
a more radical procedure should there be recur- 
rence For the outspokenl} sarcomatous members 
of this group, a resection or amputation is advo- 
cated, as much as possible should be removed of 
the adjoining tissues which are composed of cells 
which exhibit stages m early cartilaginous de- 
velopment related to the tumor itself although of 
an orderly and normal architecture 

Grateful acknowledgment is made to Professor Hermann 
Beitzke, head of the Pathological Institute, Graz, for the 
use of pathological material and reports, to Prof Anton 
Leb, of the Roentgenological Institute, for the roentgeno- 
grams arrtftheir discussions, and to Dr Max Fosse), assistant 
m pathology, for the microscopic photographs contained in 
this paper 
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S EVERE forms of lymphedema, or elephan- 
tiasis, for many years have produced one 
of the most unsightly, and m many in- 
stances one of the most disabling, types of 
deformity Particularly prevalent among women, 
whose cosmetic sense is more highly developed 
than that of men, it is the source of extreme 
mental suffering to those afflicted From milder 
cases to cases of the most extreme enlargement 
of the affected part all grades of seventy are 
encountered 

It is not our purpose m this paper to discuss 
the etiology of the condition That phase of the 
question has been covered lately by Allen Rather 
we propose to review methods of surgical treat- 
ment and to report the end-results from a study 
of cases in which treatment was given at the 
Mayo Clinic in the past 10 years In all these 
cases a sufficiently long interval has elapsed since 
operation to be reasonably certain that final 
results have been obtained 

REVIEW OF LITERATURE 

In reviewing the hterature on the surgical 
treatment of any disease one is invariably taken 
back to the era when this treatment w as not based 
on the principle of correcting or relieving the 
underlying cause So it is with the surgical treat- 
ment of elephantiasis The earliest method of 
treatment probably was that of scarification, 
proposed by Lisfranc in the first half of the nine- 
teenth century Later, Camochan (1851) ligated 
either the external iliac or femoral artery with the 
new of restricting the circulation and thus of 
decreasing edema Improvement did not result 
and gangrene often followed In the earh part 
of the twentieth century , Dieffenbach, Mikulicz 
and others excised portions of affected skin and 
subcutaneous tissue, some temporary lmproxe- 
ment followed, although it was questioned 
whether this w as due to rest in bed or to the result 
of operation 

It was not long after reports of Dieffenbach ’s 
and Mikulicz’ work appeared in the literature 
that surgical treatment of 1\ mphedema assumed 


an entirely different aspect This, no doubt, had 
its origin in the discovery that the edema was 
due primarily to lymphostasis Since the time 
that this knowledge was acquired, all surgical 
procedures have striven to provide a means of re- 
establishing the lymph flow or drainage To 
Handley goes the credit for leadmg the way m 
this field, in 1908 he proposed a method of drain- 
ing the obstructed regions into adjoining healthy 
tissues He attempted to accomplish his purpose 
by inserting 4 long silk threads in subcutaneous 
tissue, the threads extending from the ankle to 
the deeper tissues of the abdominal wall Later, 
Lexer modified the method by substituting stnps 
of fascia for the silk threads, the results generally 
were unfavorable However, more recently', 
Keysser, after trying several methods reported 
the best results from a combination of Lexer’s and 
Handley’s methods Lefebvre (1926) has reported 
26 cases in which patients were treated bv this 
method with rather unsatisfactory results Several 
years after Handley’s work appeared, Walther 
further modified the method bv burying a rubber 
tube between the deep fascia and the layer of 
muscle, the tube extended from the lower portion 
of the thigh to the lower portion of the abdomen 
The lower end of the tube was left protruding 
through the deep fascia into the edematous tissue 
and the upper end was similarly placed in normal 
tissue Following the operation, the extremitv 
was elevated and bandaged Ten cases w ere 
reported in which the results were satisfacton 
after a short time had elapsed There were no 
later follow-up studies 

At the same time that Handley' was trving to 
establish new lymph channels bv'the production 
of a reaction around a foreign material, others 
were approaching the situation from another 
angle They were attempting to establish chan- 
nels between deep and superficial tissues Since 
deep fascia is not permeated by 1\ mph channels, 
all procedures had to be directed either toward 
removing the fascia or making openings through 
it Lanz was the first to dense a means of com- 
munication between superficial and deep tissues 
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He made a kngltmllnal incision throughout tbe 
length cd the thigh on the Lateral torfare The 
looaloa a tended dow nwtni through the 
kta and intermuscular septum t the bene. Tbe 
bene » a* then trephined and the marrow cavity 
opened In 3 place*. Pedided atrip* 0 f faada lata 
were then cut and Interred Into the hole* and 
attached t the opening* in the marrow cavity 
He hoped to estahlhh drainage from the auper 
ficiai thaue* Into the mirtcle* and bene*. In 
addition he made aiiU In the deep faada Lan* 
procedure wa* quite complicated, and the follow 
er* of hi* method dispensed with trtpidninj the 
booe becauae It hail no added advantage. Oppd 
a as the first to make mch modifications He 
turned atnpa of faada and edematous subenta 
neous tiatne In between the tnuacula tivm and 
tu Hired them there Furthermore, be extended 
the operation to the leg Ro*anow followed this 
tame procedure, creep! that be turned triang ular 
flap in between muacuhr la) era. 

hoodoleon, about tbe tune time and working 
on the aame prmdpW as Lana, dcriaed a simpler 
procedure which would accomplish the nnc end- 
resnlt He made a longitudinal incision the entire 
length 0/ the extremity on both the lateral and 
medial aspect* The fasda was mdaed and Its 
edges were sutured mto the Intermuscular *7111011 
He later modified the operation by erasing a strip 
of edematous tissue and fascia, shoot 5 cen tv- 
meters wide from the entire length of the tndske 
The skin wa* allowed to drop down In contact 
with the muscles and the incision was closed 
without drainage Six patients were treated by 
this method with good results Std later how 
ever Koodoleco reported that the result* were 
not soMttsfs ctory as be had hoped, but that they 
were o mans ging enough to Justify operation ra 
cases of marked lymphedema and riepbantMB* 
Koodoleon s technique was based 00 aame experi- 
mental work In which he had shown that a broad 
communication must be established between the 
subcutaneous and muscular layer by removing 
the fasda which prevented »ch enmmunlcatkn 
If this was not done, one could not hope to dear 
tbe edema The >ear following Koodoiecn s 
description cf his cperalire method, Matas made 
the most complete survey of the Hterature t be 
found, and he reported cases in which patients 
were treated In this method w th satisfactory 
result* Later Burke repeated 6 cases m winch 
patient* were treated b) the kondoleon method 
of these, end -result* were given m case* Six 
patient* were definitely unproved, the condition 
0/ remained unchanged, and 4 were definitely 
worse. 


Since Koodoleoo first devised the operatfcu, 
several modifications in the tedmiqoe ha\ e been 
made but the general principle of the procedure 
ha* remained unchanged Each roexeswre modi- 
ficatkn has attempted to establish a broads 
communicatiosi between the deep and superfkitj 
tutor* Of all the various modification*, Sb- 
tnink 1 ha* been fallow ed by the moat unifcrmly 
aatlafactoryreaults He stressed pre-opera tire prep- 
aration, and this consisted essentially of rest n 
bed, w th the extremity bandaged and devited 
foe 10 days to several week* After the patient 
had been properly prepared, the operation wa* 
carried oat In 1 stages one tale of the extremity 
was operated throughout its entire kmgth it the 
first stage and, s t 3 weeks later, the other side 
ww* operated At the first operation an elhptial 
indslon was made from the Urac crest t the ankle 
on the lateral surface and at the second opera tkai, 
from thegrofn to the ankle on tbe medial surface 
a sufficient! v large piece of Un being reran ed to 
reduce the sire o? the extremity to almost normal 
The margins of skin were then dissected back for 
a (balance of 6 centimeter* on each ride, and 
edema tou* tissue inched downward througn the 
deep faada at this point Tbe skin edema t ora 
tissue and deep faada down t the musde were 
then removed in one piece This allowed a broad 
aximunkatioo between superficial tissue* and 
underlying muscles The skin was dewed witbmt 
drainage and a snug fitting bandage applied. Im- 
mediately following the operation, isotonic salt 
solution was given by rectum and subcutaneously 
Morphine and epinephrine also were given ** a 
further preventive of shock. Sbtnmks post 
operative treatment credited of the wearing of 
an elastic stocking or rubber bandage foe an in- 
definite period of time After about a )ear“s 
time, an attempt could be made t discard the 
bandaga, but if s ell mg tended to recur the 
bandage was re-app 5 ed and worn until soch time 
at it could be tiaesrded without any rewJtant 
sweQmg of the ext re mi ty If the *weihng tended 
to recur even when the bandage waa worn, the 
patient waa placed In bed for a few day* at niter 
▼ala when the cnodfton required it In case* la 
which this regimen wa* followed, tbe mult* 
usually were favorable Sul run k reported to 
case* in winch patient* were treated by thi* 
method 30 of these pa lien ta obtained good result* 
and o were unimproved 

Several other modifies ticnj of the KoodoJeoo 
technique ba e been made, but all of these e»*en- 
tuDy were the aame except that of Kim tua He 
performed the operation as prescribed br Koo- 
doietn but, in addition, removed a long flap • 
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diseased skin and subcutaneous tissue close to its 
juncture with healthy tissue He then turned 
down a pedicled flap of good skin and sutured it 
in the site where the diseased skin had been re- 
moved Nme patients with involvement of the 
lower extremities were treated by this method 
with good results More recentlv Professor De 
Gaetano suggested some modifications m the 
operation, however, these were simdar to Sis- 
trunk’s except that De Gaetano did not remove as 
broad a strip of skin and fascia Good results 
were reported Battista has reported 2 cases in 
which treatment was by this method, and in 
both, results were good Auchincloss made modi- 
fications in the Kondoleon technique which 
probably were a little more extensive than Sis- 
txunk’s Bj his procedure all of the fascia sur- 
rounding the extremity could be removed by the 
2 stage procedure End-results were not given 
m this report Later, Torgerson reported 5 cases 
m which patients were treated by this method 
The results were good at the end of 6 months 
Del Toro and Pons reported 12 cases of patients 
treated by this method, of these, 6 patients 
obtained fair results, 4 were not improved, and 
2 were not followed 

Recently, Knutzen made a very extensive 
review of the foreign literature on the subject and 
discussed various types of operation Sixteen 
cases in which operation had been performed were 
reported, of the patients, 2 obtained complete 
relief, 6 were greatly improved, 4 w r ere slightly 
improved, and 3 received no benefit. 

SELECTION OF CASES 

The selection of cases for operative treatment 
is one of the most important factors leading to the 
success or failure of the operation Severe cases 
of lymphedema of either extremitv are all, of 
course, fit cases for operation, provided contra- 
indications are not found on general examination 
Recurrent attacks of cellulitis do not constitute 
a contra-indication to operation, although, of 
course, operation should be performed at times as 
far removed from the time of such attacks as pos- 
sible Patients with milder degrees of lym- 
phedema in general are not good subjects for 
surgical treatment In these cases the condition 
can be improved, but in most instances improve- 
ment is not as great as the patient expects and dis- 
appointment results Many of these patients will 
need surgical attention later, however, unless a 
great deal of care is used m the wearing of the 
bandage The patient should be w amed that some 
form of supporting bandage or stocking must be 
worn after operation for an indefinite penod 


pre-operative treatment 

Pre-operative treatment simdar to (hat de- 
scribed by Sistrunh is prescribed However, in 
our recent cases we have elevated the leg in a 
specially built sling (Fig 1) This shng is derated 
so that the leg rests at an angle of 75 degrees from 
the horizontal plane of the patient’s body when 
lying in bed This elevation, together with 
bandaging and, if necessary, massage, is used 
without interruption, and the patient is not 
allowed out of bed In this way edema may be 
greatly reduced m a few days, usually in not more 
than a week, and we are then able to proceed 
with the operation The edema should be re- 
duced before operation is attempted if a good 
result is to be obtained The time required to 
clear edema will vary from 2 to 3 days in mild 
cases to a week or 10 days in very severe cases 

Under the routine of rest and elevation, any 
infection or ulceration which maj be present will 
clear very rapidly In any case, all superficial 
and deep infections should be cleared completely 
before operation 

In cases in w'hich cellulitis has been a serious 
complication, and particularly in those cases in 
which rest does not reduce this infection promptly, 
much can be accomplished bv immunization with 
antistreptococcic vaccines until the resting infec- 
tion has subsided 

OPERATION 

The operative technique we now T use is essen- 
tially the same as Sistmnk’s, with the exception 
that we follow the modifications that were pro- 
posed by Walters These modifications are 
(1) the use of spmal anesthesia, (2) the use of a 
tourniquet, (3) the use of supportive treatments 
at the time of operation, and (4) allowing a longer 
interval to elapse between the 2 stages of opera- 
tion, usually from 3 to 6 months With the patient 
under spinal anesthesia, the entire extremity and 
lower portion of the trunk is prepared surgically 
A tourniquet is applied as high up on the extrem- 
ity as possible The operation is carried out on 
the outer side of the extremity m the first stage 
Two elliptical incisions are made throughout the 
entire length of the extremity and up to the iliac 
crest on the outer side These incisions are about 
8 centimeters apart at their widest separation and 
connect at each end The flaps of skin are dis- 
sected back until nearly half of the circumference 
of the extremity is exposed The edematous 
tissue and deep fascia are then incised down to 
the muscle layer The subcutaneous tissue and 
deep fascia along with the skm are then removed 
m one piece leaving the broad region of muscle 
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bare When the margin* o ( *hin are bcooght iivxi. hi* hero ver> km wad no operative death* 
togtthtr tbe »VJn comet in direct contact with haw occurred 
tht* huge surface of muscle oho* tag * broad 
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opert t tan ha* been carried out *o for in a dry held 

with the aid of tbe tewmiquet but the toamiquet The drewfog l* chsnged it tbe end U i d»s 
b now rekawd momentarily to allow ligation of and, if the wound t* <by and beaded, the »titcbe* 
*n\ bleeding point*, and f» tbeo reapplied. Tbe are removed The patient b allowed to get out 
wound t* then clewed without am drainage The of bed at the end of week* If no ccmpbcatkn* 
ttwrekpret b again related (« a moment and have occurred However before the erfrettllN a 
then reapplied Th» procedure is repeated for placed in the dependent pewtwo, a oiagiy fitting 
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turn of Uwarcuhtxwta the relremittu a tag factor worn for at least i year and until ouch a time 
in preventing puHoperativ e thock The extremity thereafter a* st may be discarded without return 
b then bandaged tnughr and tbe patient b re of the edema If edema ret ura* follow mg opera 
tamed to bed Tbe extremity u not elevated, and twn even though tht bandage b worn comtantfr, 
tbe head of the bed u not lowered Five hundred the patient a placed tn bed for a few da) » tttUl 
cuUc centimeter* of 6 pet cent of acacia in ph\ n it tubaldr* When tin* ouune t* adhered to ctoae 
ologx anhne solution are gl en mtra enoesh tv b> tbe patient, a good result w 11 u*uaih be 
Morphine sulphate or some other oedati e b obtained tlowever in a few of the aevete cox*, 
ghm tor pain Since the uutfuiuon of tht* region* of thickened thin ro*\ h*v to be removes 
technique a* herein dewenbed, the incidence of at wme later date 
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Fig 2 Left, Before last operation and, right, after last 
operation 

CASES STUDIED 

Sixty-four patients have been operated on at 
the Majo Clinic by the modified Kondoleon 
method since SistrunL’s report of his technique 
in 1923 In this study ne have followed these 
cases over a period of from 2 to 10 years Of the 
64 cases, end-results were learned m 55 In com- 
piling these results, the information was secured 
b) 2 methods, namely, bv personal examination 
of the patient and by letters of inquiry after a 
sufficiently long penod had elapsed following 
operation to determine the final result It must 
be remembered, however, that data obtained by 
letter are not as reliable as those obtained by 
personal examination, in manv cases, however, 
one has to depend on these data because of the 
inability of the patient to return for an examina- 
tion There is also a group of patients from whom 
one cannot get information by letter Nine of 
our patients v. ere in this group 
The improvement among patients whose cases 
were followed was graded on a basis of o to 4, 
the latter signifying almost complete relief (Table 

1, Figs a, 3, and 4) According to this grading, 
the condition of 1 2 5 per cent of the patients was 
unimproved, that of 14 per cent was improved, 
Grade 1 , that of 7 8 per cent was improved, Grade 

2, that of 31 3 per cent was improved, Grade 3, 
and that of 10 9 per cent was improved, Grade 4 
A mortality rate, both immediate and remote, of 
9 3 per cent was noted The 3 postoperative 
deaths made an operative mortality of 4 7 per 
cent Further anal} sis of the cases revealed 


Fig 3 Left, Pre-operative and, nght, postoperative 
appearance 

that there was very slight relationship between 
the seventy of the disease and the degree of 
improvement 

A satisfactory degree of improvement was noted 
m 42 2 per cent of the cases, whereas in 21 8 per 
cent there was some improvement, although not 
enough to be called very satisfactory These 
results were influenced by the wearing of an elastic 
supporting stocking of some sort We have 



Fig 4 Left, Before last operation and, nght, after last 
operation 
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already stated that some form o< supporting 
bondage roust be both after operation Thu*, k 
Is seen (Tabic U) that real improvement was 
found to 5 per cent <i those esses hi which the 
patients were known to be wearing a bandage 
after operation, whereas tn only 40 per cent of 
those cases in which a bsrviage was not worn was 
the ccochtkm improved. 

The reiative Usodence of Infection before and 
after conation showed marked improvement Of 
it) cases in which Use patients were suffering from 
recurrent attacks of infection of seme sort, in 
only 6 was the infection worse or unchanged, 
whereas in 9 it aas much fannro\ed, and in 1 k 
bad completely disappeared (Table HI) 

COJOIIXT 

Practjcally every one of the succeeding modi- 
fy* Lkns of the original Kondoleon opera Dec has 
been accompanied by same improvement m the 
results obtained The prtodpJe of the operation, 
bowevrr has remained unchanged namely, of 
establishing 1 commankalion between the deep 
or rnnsde layer and the subcutaneous lajer The 
rooerptiem that this procedure resulted in a 
communication between the superficial and deep 
lymphatic systems has been discarded, and it is 
now thought that the superficial lymph vessels 
drain directly into the vaacniar network of the 
tnoscie* Each of the succeeding modifications 
hasstn cn to increase the comm urucatiaa between 
these s regions 

Sfatrank made the greatest advance m accom- 
plishing this end when he removed a m»ch wider 
strip c* edematous tisaue and fascia as well as a 
strip of skin This modification was followed by 


much impr o v em ent in the results- Ah other 
changes hare added very little to the exitasfre 
neaa of the operation. Additional modificstirw 
hart been made in Sfatnmk s technique which 
have sim plif i ed the operation from the sUadpcfai 
cf severity and led to more satisfactory results 
Adequate preparation is very important becuue, 
if edema 1s not controlled prior to operalioo, tha 
procedure fa much more difficult, the fasda aw- 
ally fa not so extensively resected, and the remits 
are not as good For this reason we stress reft fa 
bed until edema has completely subsided. 

The use of the tounrfqurt has pe er re d ray 
valuable in our cases. BertwbtSc and Gregg, on 
the other hand, found the tourniquet to be of 00 
vahM. Its failure in their awes was probably dae 
to insufficient prenipeTative nreparatim, that 
fa, the edema of the extremity nan nef been ccd- 
troBed. Tor g mop iBd find the tourniqwt rtry 
valuable. Since we began to use the tourniquet 
the bddence of shock has been reduced to a very 
amafl percentage and no operative deaths hare 
occurred. It most be remembered that (be sknr 
release of Una tourniquet over a period of severs! 
minutes is also a big factor tn the pre-vendee cf 
operative shock 

In the postoperative care of thaw patient*, 
major failure* to obtain « good result are doe to 
the patient s neglect to wearing a support- Often 
the problem arise* of saffidenuy impressing these 
patient* with the necessity for wearing the bind- 
age If one fa patient enough, however this 
potnl can be Impressed on ahaast ail cf them it 
must be done if a satisfactory resuk fa to be er 
petted If the bandage fa worn ccnttouwaiy 
when patient* are 00 tittir feet, the results are 
usually fsvocabie Occasionally the swelling wifl 
tend to return for some tune after wseratke a 
tod) cases a few days’ rest to bed wifi control it 
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THE CORRECTION OF HIP FLEXION DEFORMITY IN 
ANTERIOR POLIOMYELITIS 


A Rouvr Sttot 

GtgRY - b»V BOUGH J Bl UD T . A a Snmrw, X ' uucuu rr» 


T HIS atody la bamd DO Up flexion deform! tie* 
fa tyo children treated at the Shrlner* 
Hoapitai for Crippled CUldma at Spring 
Add, i f a m a ch ttmU* from It* opening in Feb- 
ruary igtj to November 1 sgjj 
W* agree with pm-kw* aatbor* that thk coc- 
dUlon b ooe of the moat diubOng dbtcrtiow 
Cocnpiicating iniantiie porelyib (t) Even a talk} 
degree af deformity contribute* markedly to the 
Hnrp and fanetknul diubOUy while * deformity 
of man thin w degree* produce* * datrwing 
exaggeration or the ltanhir lordcnta. More ct 
tremo deformity mar be taHkienrir crippling to 
prevent walking, >w to limit the unlort unite in- 
(firidiatl to a » need chair existence. 

In common with other paralytic de/armitlea 
hip flexkei, which b commonly a combfiwtioc of 
Qerioc and ai>d action, b prodoceti by imbalance 
erf antagonistic rattwrie* with adaptive thortening 
of the rebtivtiy stronger rnujdea The deformity 
b farther tided and abetted by habitual flexkm la 
sitting and la recumbency It*. chwiacftibilc in- 
herent property of mnml* tbiue to contract when 
inmfBcicntly opposed produce* a ttructarai 
aiwrtejun* of the Up fleeter* namely the tensor 
faada ferniorb, cartoeiua, recto* ianorb, anterior 
portion of the jrtutru* medio* and minima*, and 
the £hop*ows Theae are enuroerated In a hat ap- 
pear* to 0* to be their relative Important* in pro- 
ducing the deformity Occatwnaxly them may be 
change* in the capable of the Up joint p r » t ea ring 
correction, hot we hare not met any auch cam*. 

Wo have included m thb mriea, 9 children with 
paralyri* do* to !e**c*j* of the spfmJ cord, since 
the n* taro of the defrrmlty a th* acme ti in 
ooBoenyeilti*. Six of them wee due to spiaa 
Ufida, t being enmpheated by large sacral menin- 
roceki. The other* war due to birth trauma. 
Eight ol them cam* were bilateral making a total 
of 17 defornutie* The meningocele* were abo re 
UrCTDZJtCt 


The inodence of Up Scxksa defarnatv a» ocrtu 
ring at thb dime h shown by th* fact that during 
thb mme penod 6* caae* of lafandk naralyab 
were admitted. The deformity vaa found in 
apprrrdmateiy g per cent or 1 of every 5 cams 


The deformity »u men more often in Uni 
than in fid* with a aex ratio of 3 r boy* to 4! yl’h, 
or 63 per cent nssfe* toy 7 per cent fe m ale*. There 
were j8 hOaterai cbm* equally divided, with so 
node* and jo female*. C er a m qpenlly the totu 
j68 defomitie* were lot boja, or 60 per cent, and 
67 fW*» of 40 per cent. 

la 64 caae*, or approxbnateiy yJ per cent, th* 
cnrrccooa of Mp flexion vu th* only mrjiai 
procedure undertaken at the time of opeorioo. 
ln the 104 remaining corrective*, or 63 per cot, 
•ores other coocondtaiii magical procedure «* 
curried out. 

The deformity nay occur at any age through- 
oat childhood, being men in them caae* a* early 
aa x month*, and in 10 Inatance* under 3 year*. 
From the ago of g to 15 the Incidence art* fairly 
constant with about to am* in each jear perfcd, 
with slightly greater incidence between the age* 
of 5 and 10 yean. 

The deformity may abo occur very cwriy after 
the enact of paraiyib unla» rartlcakx prccautk® 
b takas to recogniae the danger and prerent it by 
proper aphnting and nhyalotherap}’ In da* 
•erie* oce patient developed a deformity erf y> 
degree* In only 4 month* In about oae-haH erf 
the cam* paratvab had beta preaent from * to S 
year* with approximately *0 per cent lea* than J 

> eara and yj per cent more than 5. Fran 6 to u 
the datnbatloQ vu practtcaDy the aame for each 
year Within Undo, the deformity tend* to be 
proportional t the duration crfparaijwb a^d b 
progre*«v® to a certain extent The nw*t rnazied 
Adorrmtie*. however in thb group were from I 
to so year* duration. 

The amount of deformity when recorded b 
degree* varied from 10 to go degree* and averaged 
about 40 degrees. An ettreme deformity that 5 * 
Vj degree* or mote, vu premat in to, or sg pet 
cent of the nonmncaHy recorded cam* Tbb b 
•omcw fa at ieta than Speed reported in ha aerie* 
In whkh be found a deformity of 60 degree* cr 
more m 14, or u per cent, of jo case* undo l 5 

> eara of ago A moderate deformity ()o to 60 
degree*) wm present in 69 case*, or 61 per test 
while 14 cue*, or m» per cent, abused a mlki de- 
formity of hot timn 30 degree* 
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CORRECTIVE PROCEDURES 

Five methods of correction of the deformity 
were used in these cases, namely (1) stretching 
alone, (2) subcutaneous tenotomy of the struc- 
tures at the anterior iliac spme, (3) subcutaneous 
tenotomy of the iliotibial band above the knee, 
(4) open division of the iliotibial band, and (5) 
fasciotomy of the hip These methods were com- 
bined in varying ways making a total of eight 
groups of procedures In addition to the five 
listed, (6) a subcutaneous division of the ilio- 
tibial band was combined with a fasciotomy of 
the hip and (7) open division of this structure 
was combined with subcutaneous fasciotomy at 
the hip or (8) with open fasciotomy Each of 
these groups will be considered individually, with 
the results and analysis of failures in those cases 
which have been observed for a minimum of 1 
year 

STANDARD OF ESTIMATING RESULT 

The result in each case has been classified as 
either good or poor A good result was considered 
to be a case in which complete extension m both 
abduction and adduction has been maintained 
for at least 1 year The selection of this time limit 
is arbitrary, since only 33 per cent of the recur- 
rences have occurred during the first year, 33 per 
cent occurring during the second year, while one- 
thud have appeared as late as 4 to years 
after correction However, the exclusion of the 
18 cases followed less than 1 year eliminates no 
failures, while 10 of the total 30 poor results are 
among the 39 cases followed between 1 and 2 
years Consequently, the arbitrary minimum of 
1 year was imposed. With selection of corrective 
procedure there have been no difficulties encount- 
ered m obtaining complete over correction in all 
cases There has been no operative mortality and 
no complications We believe this to be due m 
part at least to gradual postoperative stretching 
rather than immediate fixation The chief prob- 
lem is m maintaining rather than obtaining cor- 
rection 

STRETCHING 

Simple stretching was used alone in 2 cases 
Both were guls with mild deformity, slight in one 
and 15 degrees in the other The first (W G 530) 
was 10 ) ears old and had had paralysis for 1 year 
She was hyperextended for 4 weeks Four years 
later, however, she returned with a deformity of 
35 to 40 degrees, requiring operation The other 
patient (N B 619) has maintained her correction 
for 2 5 ears She was 6 years old and had had 
paralysis for 4 years when corrected The fact 
that this method of correction has been attempted 


m only 2 instances indicates our agreement with 
the general opinion that stretching methods are 
ineffective Even with favorable selection, the 
results are only 50 per cent satisfactory 

Postoperative stretching, however, is a very 
important part m the care of these cases, and this 
has been carried out for a varying period in all 
cases A long leg plaster is applied to the affected 
leg and, as soon as the postoperative reaction is 
over, the hip is gradually hyperextended by drop- 
ping the leg through an elevated Bradford frame 
from which the lower canvas has been removed 
The pelvis is controlled by a plaster jacket or by 
flexion of the good hip m unilateral cases 

TENOTOMY AT THE ILIAC SPINE 

Subcutaneous tenotomy of the structures 
attached to the anterior superior iliac spme was 
done alone in only 3 cases, indicating our agree- 
ment with Stemdler and others that such proce- 
dures are generally insufficient In one case 
(V B 1373), a girl of 10 years, with paralysis for 
4 years, showed only a mild deformity which was 
originally corrected by open division of the ilio- 
tibial band and subcutaneous tenotomy at the 
hip After 1 month of postoperative stretching, 
there was still a deforming band present which 
was divided However, the procedure was still 
unsatisfactory as the deformity recurred after 1 
year The other two hips were associated with 
dislocation m a 4 year old boy (R H 2248) with 
spina bifida Tenotomy was done preliminary to 
closed reduction, and the child has been followed 
for less than a year since the correction 

TENOTOMY OF THE ILIOTIBIAL BAND 

Subcutaneous division of the iliotibial band 
was done twice alone, and three times combined 
with an open fasciotomy of the hip The first two 
were m young boys (R S 498 and W MacD 
979), aged 4 and 2, with paralysis of 3 and 
years' duration Correction has been maintained 
for 6 and 4 years since operation. The other cases 
(EL W 1598 and V DeB 2015) were 7 and 10, 
with paralysis of 4 and 5 vears The deformities 
were 40 degrees Correction has been maintained 
2 and 1 years In spite of these results, we feel 
that the procedure is rarely to be recommended, 
as it is difficult if not impossible to divide the deep 
intermuscular septum completely without ade- 
quate exposure 

OPEN DIVISION OF THE ILIOTIBIAL BAND 

Open division of the iliotibial band was done 
alone 40 tunes in 34 children The procedure used 
was that described by Yount in 1923 The lower 
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part of the Efcjtibial hind fa exposed immediately 
•hove the knee jcfnt and divided transversely 
The crtenaSoe deep In the Lnierrriutrr.far leptnin 
fa completely divided and the periosteal attach- 
ment to the femur reflected apnrA The wooad 
l* then closed with sobcutaoeoio and *Jda suture. 
During the procedure the W fa held fa adduction 
and max imu m erteraian which nuha the fefxirm- 
5 ug band aland out prominentJy The opentJoB 
fa simple, •hart, led can be dooe under noYoarin 
infiltratioei if deified 

The age of the patients hiving this procedure 
idcxie varied from 15 month* to 15 years, with 
two major groups of •hoot one-third etch from 
6 to 8, and it to 15 fDdmrvc. The duration of 
paralvtfa varied freon 4 months to 14 yenn with 
meat cf the caw* from 1 to 5 year*. la the 13 
measured defermitk*, the angle of deformity 
varied from jo to 70 oegrees, with 30 per cent of 
the cmci QttJer 3a degrees, 57 per cent from jo 
to 60, and 13 per cent 60 or over 

There aro avaflahk for fottow-cp stndy 11 
cave* with 35 operatic***, which have been ob- 
served over a period of from t to 8 year* Nine 
have been eca mined cne year after operation S, 
two rear* alter 6 three 4 foot » five 1 air 
4, seven, and 1 eight 

The folio* mg 5 c»»e* (14 per cent) have 
*howo a recurrence of deformity 

Cut Aprf, <J I yet .* (D P offthad fcaf f»*f*tya» 
lot 1 jwn Tta drfe*TEitT *x» btaiw it u»d ttwnaled to 
10 ilpra 00 tie n«k» asn 40 ckjms am tta left TWo a 
Lraaor* atari ataval the £two (*ca! Tta rwhl lea tad 
as coe* <h\ taoe o t tta itaiotad baad atom, irtato tta kft 
t» addibors had •ahcauacAw toaoUwiy of tta Wroctorw 
ttadjtri to tta irtrral wpsnt* riwc spans Uypn 
tt U.’mnt eti daBcotl to obtain pad tta it atratetad toe 
t week* otter opention Tta porolywo ow ' nry ol aosrra, 
twl tin etoi! u sad* tatatotoiy *tth bdateraJ eobper 
beam tod ertttta* $ta vsJtad vary UUir, taverer amt 
I nnciW aflti openlioc Uviowrn rt coir ou u vat aotod 
Tv* jrron sftar AvraQo* loo defonertr u*o«*t>d to jo 
titfjlE* wl tta n*ii utd 45 defnm am tie Wt Sta wtt 
the* rostoutted and (bo ids mla ero itto cocrrctod 
by fc v Ittaotmnj oe ita left osd etoabuod tuootocxv 
oad dirwojn ej tb» dettbod bond cm the n(kt Sbo *u 
»t»J» ayperertendod lor > verko, 1*1 * sooitU lotor tho 
deforootj bod ifoia recatrod brio t o n B y Tb* aporuat 
UrtoetaiWUdbrtaithaajo ** the t*± ef co tpeauno 
of the potwat txti her foitrti, who oetmetf aotaCkd to 
peraut bee) char matron i« net» d ikoor prx<m» 
boot u Cm eoctrory 

C « An csl»«t owrectrd at j enatho of Ip (t W 
4 ) hod bod pomlyno Cor ) rrwV oat pceoeotod tp 
icfttoo of (fcfunwty The oltwn »tto abopsl, U* 

iexoa Utr Mw "J kot liotn otorrratwo for coeoader 

able penod, lot ot tbt afe of 6 5 >oonatur tla corracteo, 
tb* Oil feat*d to baro »» depto of Up Ann defotaony 

Cut J A j toot olt bey (A P jj) kod tad poralya* 
mWM tb* aft ct j mdlo At loot of cfMntuw ta pro 
arottd to Atjjret af dt f nr vctr Tta crueaort tod 
t*ron era both rtlod ta flu H* oawtamod U ttmtt 


tfcafw conotiCTtU* ptrW tan »t tio > 4 * if 9 , *J< p*n 
•Iter optabatW •" fo«nd to bora deforatay tf W 
term to and yo < k«; m 

Can 4 Apriaf K>tac»(E B r**)tadbadaaar»tt 
tbtei ot the af* af * naewta Sfco W defaratjy c# ji 
de*iw» at Um taao of opormoo Tta efljpooon *«■ ptaf 
m poev trbde the ion wev Wr pb«* adMita. 
brr ctrrfrtioo tea 4 jmn vbeo macmtwi of 5 drjrtn 
rm total am exaovajataoa Tbw wot tirrtcltd by cm 
twwd Uariocmy u *3 drvtaon of tta dtaibtd bata tta 
convctKo taibeeo nnof t iaei be year 
Can } A 1 you M boy (J P ttjQ w*& portiyta 
tar » yoort hod hdatoal defeirovty Tta iaomi v«t 
toUJir poroiytod, tta Snort *ero poor lit bM taro ob- 
aerrrd tor ytort and tta tta n*ht b Wdl cmpfct l fy 
eoerteted, tta left top thenn rtry tdfki noan t wj 


Toro other cue* fn tfur group *n* cf perticahr 
biiere«t u they represent fiohirej cf previews 
correctkm The feral is a giri (W G 53a) cf 14 
Tent with paralyal* of 5 year*’ doratlon, mad bi- 
lateral deformity Foot ye*r» pcevku afy ber de- 
formity had been corrected to this eSafe by 
atretchhg The other case, abc a girl (E. F 414). 
was 1$ jexra old with paiahvai* of 1 yem 
■Uadiog and slight bilateral deformity The 
extensoca were poor and the flexors absent- Eight 
yean prcnoualy she had bOateral carrectloo ap- 
parenuy hr Scrutter fosekrtomfc* at the Bostco 
Children 1 iTaapilil She haa mainuiord her 
correction for 7 >enr» aioce her second operaiiw 
hip r*»aoTovr 

Faidotomy of the htp w done 45 lima on 37 
children Thu procedure cm ploj eds» mcnEfia 
tioa of Soottcr s method *£dch be predated in 
1914 (1) The anterior superior Gtac ijone h er 
posed through an obCtpe indnwi 1 to t inthe* 
long extending from iromediatefy beferw tn# spine 
obliqnetT toward the trochanter The spine U 
deruideti and the atUchmenta reflected down *s 
far t* the antenor inferior spine The attracted 
fascia ver the tensor fasaa fetnoci* fa divided 
transversely aod the monad timed with *oh- 
eataneoas and lion suture* 

The age of these paoeata fa scenewhat greater 
than where the ihotibud hand akme wa* divided, 
trying from 1 to < year* with about «* halfw 
yean aid or over u>e duration fa ahjhtly 
varying from 1 to if \ean with shoot one half 6 
years or more and the deformity u a Httie rtxx* 
severe, varying from 10 to 80 degree* with n*B 
the case* showing 4$ degrees or mom deformhv 
Thirtv fl cases with 4 cpcr*tio« arc avaffai* 
for foCow np having been observed from 1 t» f 
year* The period of otwervatlon wa* 1 (*** 

for year 1 fa j ear*, 5 for 5, 8 for 6 and 4 «* 

7 year* Nmc cast*, or i per amt, shoved re 
oirreuce of deformity Thn may be ccmparcd 
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with Steindler’s (2) report of his results in 75 
cases of hip flexion corrected b\ the Soutter 
method observed over 1 vear Using the same 
standard as that on which wc insist, namely , 
complete extension in abduction and adduction, 
he found good results in 66 cases, or S8 per cent, 
and poor results m 9 cases, or 12 per cent Speed, 
in a senes of 120 operations bv Campbell's tech- 
nique, obtained S3 per cent good results 
The 9 failures include 7 single cases and 1 bi- 
lateral These were 3 girls and 6 bovs 

Case 1 D P 1056 his been cited under open division 
of the lhottbul bind 

Case 2 A bov (F C 419) aged 9 years at the time of 
operation, had had paralysis for 7 years and presented a 
deformity of 30 decrees. Muscle test showed extensors 
poor, flexors normal. Tour years after operation a slight 
contracture in abduction was noted The 'light amount of 
shortening which was present, hmrea er, compensated the 
abduction, so that it was not functional!} disturbing Dur 
ing 3 more j cars of observation the deformity has not m 
creased 

Case 3 A boy (S T 244) aged 7 years had a para!) sis 
of sK years’ duration and a deformity of 20 degrees 
Muscle test showed extensors fair, flexors normal One 
jear after operation a recurrence of 15 degrees was ob 
served, which increased to 20 degrees and was corrected 
b) a second fasaotomj 4 jears later Correction has been 
maintained for t j C3r following the second operation This 
child also presented a recurring knee flexion dcformitj 
more sea ere both funcUonallj and anatomical!) than the 
hip defomutj, which was also corrected at both ndmis 
sions 

Case 4. A boj (R D 974) aged 1 1 jears with paralysis 
due to spinal cord injurj at birth with hip flexion deformity 
of 60 degrees on the nght and 65 degrees on the left One 
vear and g months after operative correction a deformity 
of 30 degrees was noted at the right hip, the left still being 
fully correclible. 

Cases 5 and 6 An n jear old girl (V B 1373) had a 
paralysis of 5 jears’ duration, with bilateral deformity 
One jear previous to this operation she was admitted for a 
similar deformity of 40 degrees at each hip Correction 
was attempted on both sides by open division of the ilio- 
tibial band and subcutaneous tenotomy at the anterior 
superior iliac spine. Postoperative stretching was con 
tmued for 4 weeks, when a tight band which prevented 
hyperextcnsion on the left was divided by a subiaitaneous 
fasaotomy at the hip Six months later a recurrence of 
deformity at the right hip was first observed, and in 2 
months more this was noted on the left One year after the 
first correction the deformitj amounted to 40 degrees on 
the nght and 20 degrees on the left Open fasaotomies 
were done and the deformities again corrected Three 
months later 30 degrees of flexion deformity was again 
found to be present and this has persisted for 2 years. 

Case 7 AboyfE C 66S) of 7 years, with paralyse for 
3 years, was corrected by a hip fasaotomy Hyperexten 
sion was present for 4 months but 1 year later 30 degrees 
of flexon deformity had recurred Eighteen months after 
the first operative correction, the procedure was repeated 
This correcUon has been maintained for 1 jear 

Cases A boy (R. B 2080) of 6 j earn with acute onset 
of paralysis 5 years before, presented a deformity of 50 
degrees Extensors rated fair minus and flexors fair plus 
Correction was obtained and the hip stretched m hyper 


extension for 5 weeks One > ear later a recurrent deformity 
of 20 degrees was noted 

Case 9 Aboj(D L 1351) of 3 years had very extensive 
paralysis at age of 6 months During the subacute stage 
he was hospitalized for a period of 10 months with pro- 
tection and muscle training Considerable improvement 
was. obtained in arms, but v crj little in trunk and legs 
Four months after discharge he was found to have dev el 
oped a flexion deformitj of the hip, and 7 months later he 
was readmitted and a fasciotomv performed Correction 
wa< maintained for 7 months but when examined 16 
months after operation a recurrence of dcformitj was 
noted 

Two other cases, although not representing 
failures, are of interest 

\ s year old boj (H W 690} had an acute attack when 3 
month’s old At operation he presented a hip flexion de 
formitj of 45 degrees which was corrected One veat later 
the deformity showed a slight tendenej lo recur and home 
stretching was instituted No deformity developed and he 
has maintained full correction for 7 years 

One girl {M L 41S) of 15 years with extreme paralysis 
of 8 jears’ duration showed a bilateral dcformitj of 90 and 
70 degrees She bad been operated on for a similar deform 
ity at the Boston Children’s Hospital S jears prcuouslj 
She had a combined procedure on the nght and a simple 
fasciotom) on the left and was stretched for 10 weeks 
There is full correction 2 jears after operation, but she 
stands with extreme lumbar lordosis and complains of in 
tcrmittcnt low lumbar backache. 


DIVISION OF ILIOTIBIAL BAND AND 
TENOTOitA AT THE HIP 

Open division of the iliotibial band as pre- 
viously described was combined with subcutane- 
ous tenotomv of the structures attached to the 
anterior supenor ibac spine 28 tunes m 22 chil- 
dren These were largely cases in which the first 
procedure failed to give satisfactory immediate 
correction, but where the remaining deformity 
was thought to be insufficient to demand the com- 
plete division of an open fasciotomv In these 
cases, the age varied from 2 to 14 j ears, with half 
under 6 years and three-quarters under 9 The 
duration of paralysis from 1 to 6 vears, with half 
4 or more, and the amount of deformity m 17 
recorded cases varied from 20 to 60 degrees with 
half 45 degrees or more Twenty four operations 
in 19 cases are available for follow up, having 
been observed for 1 y ear m 8 cases, 2 v ears m 10 
cases, and 3 years after operation m 6 cases Nine 
cases (37 s per cent) m 7 children showed recur- 
rence of deformity 


, C * SE 3 D P 1056 has been cited under division of 
the iliotibial band. 


Cases 2 and 3 V B 1373 see under hip fasciotomv 
Case 4 A girl of 19 months (H. P 2237) with paralysis 
01 16 months, had this procedure followed b> 8 weeks of 
stretching This, however, was found to be inadequate to 
secure complete correction and a fasaotomy at the mp was 
done Correction has been maintained for i year 
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Caw j A * yWLrofof b*y (C.Q *67) «fck d* AcAait* 
khtory of tte »tio» attack m cort«tai by tUa exited 
**d *o*iatt±nwl cortcOja* fo» H v*»r» ikjkl r*- 
C un *D t » *u »at*i lfr»ci* tcrt «h o »*ri poc* «t*o*oc* 
«»d fwr fiewn Deck* th* om Jrw tte .Wxrwlty <Hd 

*** mcrrwr 

Cjxit k ate 7 Aaotter j jawteJ boy 1A.L j<S)wbi 
tor yon, pWLt td j fWreo Adacaely a 
bMh kip* Tb«»* wet* cwm rted. and tnnrtfe a out 
liWli* y*w*nd «*li* tr'bea ttarrrrmc* •»* *ot*«l 
d IUro <Vir«j o» tte r%bc a*rt « dcjw* t® tte kft 
Can I A( jt*- 1 *id tey OT A 14M] wuik pirtJjTt* 

for J yt*r* prraetitad at *qpw Arfoowry Howl* tmt 
•fccrwtd *tee*t rrtwMOo tod jowl fam iXeBwtWmcted 
W A a-rt-k* WVmW corrca** 0w» year inter tefco*- 
Uy *t defTWi k*d rtarrrrd T *0 yran after cvtttum 
a Wtatd tomdiia w»a <k*>* by Up ImdMsxrf *ad tfcb 
kaj bee* **i*u»*cS for yean. 

CAiro A boy (A 5 j 1*) *x*d whk parAbrte at 
4>f ytw*, had teen adcarttcd iritfi Action Ariacn u ty at 
tte Vrfl kip K «ut pt*r»*i«JT v kl c b bad ter* cur 
t o t te d by drra*» trf Ike liwtiix*! tract unMul 
»Al> *abcaUat«n Umattwiy t the warrVx *uperVjr 
>puM Bt iu UrrUVd (w 4 mil aftrt enwaOco N‘lm 
tncatte later rte ari cPCi of iMactio* deUeouty ta 
DOtni, ate j norite after lte fcH qwrtloa, Mood 
correct** ni dor* Vnr fc«p Iwriotcaaf ThS* enrractaw 
bti l*n nwroUmwl (or yr*r» kf —rW tnt before tlx 
a*cc*te *p*r mdna ttewod food t»lr»»or» rod trace a 
fiwr*, bat 00 adductor*. 


Own dM&ott tf tin- Iliotibial bud and open 
iaaciofnmy of the hip were combined 45 time* in 
37 cfcQdreo There represent 00 an average oidei 
diUdrert, with mrrl>-ib cA k»(et dnraticin, aad 
jw*t wrvere derarmits Tbe lye raric* {rem * to 
tj with tiwre-qiawrtcr* S or o\tr apprarixwtdr 
ooe-hnli ted partfrvfc raore then g '••rarj 
Tbe amount ol dtlarmiTv »u mfld or Wm tten 
30 derree* in 0 aw, tnedermte o* 30 to <9 de- 
*Ttr* to *> cmo, and acrere or t5o to 90 dejrm 
In 1 j ewe*. Tbe period ol po<top«rd*e! ttretch 
In, In 33 irif* raxleil tram 3 to 14 weciy, bete, 
n»a*fly 4 weiti 

Forty-two opexitioo* 00 35 patfcntj have b«B 
foDowtd lea more than x year Tbe period <rf 
oteerrttkn bu been 8 jean in a, 7 jean In 4, 6 
je*nin4,$to 4fai6,3toJo in 6 nid 1 in_8 
cue* There have been 5 recurrence* In tM* 
|TOt5$>, or an Uiddenco trf 1 j per cent 
Tbete failure* ae*e u foflcrwa 
Cant A tiri oi I you* (C a raw) witk partfyw* 
for J< jc*n *od j drarew Ae turaa t y Tb* ottwn 
wer* port »od ih* ISctDrf goai Sh* m wmcb*d for 4 
wrrfct after <p«T»tew A reewnmei <4 i dttrew nt 
•otrd U7»te» and j otxr *fu*r •pmaai Tkw «u 
to t r r Q td by ■urnwttoit arrtckjn* »t W» » w*i r*- 

aouoad cWTcctoi wool j r»r» »f%r her *n<lnxj ceerat** 
wt*» to tkfn* Atfaraity in <*C mkiraxm rm 14)11 
bated. 

Ou t A bay <4 * T**n <0 I uS) »ho h*d had 

para-Vm bar * >«*m, bad dapa* dri*emt7 wkick «*• 


eocr*ct*(5 *ad itmcied far j wadki TbanwwMpMw 
f* akkw flezn* « artroacm. 0*» jmf aftw op«e*« 

drfwjaftr U n it, J depto had nwj^awad ud Am la* 

rao«*rd cnaaUat foe year 
Caw 1 and 4 A boy <4 f yon {£ t roji) vhk aan 
aoa*t «4 iua pwdyrfa t tia aft c< jmr, praaeatad 
deteraaty oi as dqrm* om the n*kt «r>d 00 tietraa am tk* 
left. The i»!y ckaxautnbU lap maacaUto* ana pear 
Scrora <» tha njkt Cearectx* y« awfzUioed far 
yean ee tha rifkA aad 4 y**r> cc tha krft, before fo<k 
murieuca » ppeaxaA Ha had bars f oftsaad Ur 4 pan 
a ad tha de foecit y t» the n«ht baa set tTjrraaariJ 
CM S Tba Jrutb at l£» CM* CD P tOf5) b*r» bet* 
paw ivW apes dnaun at tha tteutaal band 


Anutber latemtine cue tn thi* ptwp b that 
of * boy rf u jtui (j D 404) with » ptixlyib d 
to yew *Un<fin, «ad & deformity ct 60 U> 75 
cicfrm who ted * stater deformity corrected it 
the Breton Chfldreo • Hocpiud j yen* previcuthr 
He te» mninUined hb *ecoou corrtctkw hr 6 
jew. 

Of particulw IntrrMt in tha aerie* w * groap 
c 4 ekat ddormllie* in bovi hv *hor« dhbtm of 
the lLotibbd hud nod *trrtrhfnt for from 3 wcei* 
to 4 oontln (ivrraee 6 weeli) wu loKsffiacnt to 
obtshi hyperateiaW Tboe Uai then ted tte 
faadotocry done at tte hip utd b.ve tm l ntung d 
their correcfjcca R, 7 j, * 4, 1 and x ynn, re 
•pectirelf At e^enttfoo they were 9, 15 

fond B with poraJytf* of 3 s o « 7 md 3 teira 
Wandin, Tbe> defermhy ni 6a, 45 oartated, 
jo, 80-90 and 30-35 


vrkxm* Q» rajunte* 

Correction ni obtained fat 168 MormUia 
Ejghtecn of thr* ill of yhiefa itfll lhcrw coro- 
piete corrtctlonj axe erdnded, bccawe they tert 
been ote erv e d leu than r jeer «h*oe opesatiai 
Of tbe 150 maaininf curt, which haw been 
foCowed Ircaa r to 8 yew, jo ( jo per cent) hire 
»hcwn »w recnrrcoce of delorailtj Thh recsr 
react tea anwnxed demn, tte fir*t >e*r in thcot 
one- third of the. cate*, durfu, tte *eeood j«r in 
another third, and the remainder bate tern hu, 
4 at 4 jean, t at 5 and t at AW J<*c* 
rtctfco Tbe recurrence* ha t teen etjaaBc <n* 
rlded between tbe boy* and ftrb and u tte de- 
lormlty wa» foand more Irapently in bar*, tte 
index tJ rt cnrrence* b grt*lef lu the 

fhii .. 

In refaxd to the type erf correction there weald 
•eon to be evidence that open operation* efte 
better proteMBty of wxco* than tcbcuUnco** 
dhrbi«i* 

It b of partKolar Intcrett that tte rectnreaa 
did not »ctm to be influenced by the *ev«lty * 
the defocmity but &at tte contrary mean t tote 
troe. In j extreme defomritie* <to tn <p dejteo) 
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there were only 3 failures, or an incidence of 13 
per cent In 69 moderate deformities (30 to 59 
degrees), there were 12 failures or iS per cent, 
while in 23 mild deformities (less than 30 degrees) 
there were 7 failures, or 30 per cent 
We had also a preconceived idea that the older 
patients with longer duration of paralysis would 
probably show greater recurrence This, how ever, 
was not found to be true In 20 cases correction 
was done at ages joungcr than 4 } ears, and of 
these 9 showed recurrences, or 45 per cent. Forty- 
eight cases aged 10 or o\er showed 10 poor re- 
sults, or 20 per cent 

In the whole series, 20 per cent were under 3 
years, while of the recurrences 30 per cent were of 
this age Thirty per cent of the entire group were 
above 5 \ears, while 20 per cent of the recurrences 
were abo\ e this age There is no significant differ- 
ence of the age of onset of the paralysis m the 
entire group and in the recurrences 

StTUMARI 

1 Hip flexion deformity , which is actuallj a 
combination of flexion and abduction, is a dis- 
abling and common compbcation of infantile 
paralysis, occurring m 19 per cent of 622 cases seen 
at this clinic 

2 It may occur alone or in combination with 
other deformities Some other deformity cor- 
rected at the same tune was present m 62 per 
cent 

3 In this senes the ratio of male to female is 
6040 

4 The deformity may occur at any age during 
childhood, and may appear early m the disease 
although most commonly seen 3 to 5 years after 
onset The deformity may increase up to 90 de- 
grees of flexion 

5 Five methods of correction have been em- 
ployed, combined to form eight groups, namely, 
stretching, subcutaneous tenotomy at the lup, 
subcutaneous tenotomy of the iliotibial band, this 
procedure combined with fasciotomy at the hip, 
open division of the iliotibial band, this combined 
with subcutaneous tenotomy at the hip, the same 
combined with fasciotomy at the hip, and 
fasciotomy at the hip alone Over 95 per cent of 
the cases encountered are included m the last four 
groups 

6 Stretching is considered a factor of great 
importance in the postoperative care of the pa- 
tient 

7 The standard accepted for a good result 
has been complete extension in both adduction 
and abduction for at least 1 vear following opera- 
tion 


8 The results obtained have been as follows 
Stretching, 2 cases Available for result study, 

2 Good results, 1, 50 per cent Poor results, x, 
50 per cent 

1 enotomj at hip, 3 cases Available for result 
stud} , 1 Good results, none, o per cent Poor 
results, i, 100 per cent 

Tenotomy of iliotibial band, 2 cases Available 
for result study, 2 Good results, 2, 100 per cent 
Poor results, none, o per cent 
Tenotom} of lhotibial band combined with 
fasciotomy at the hip, 3 cases Available for re- 
sult study, 3 Good results, 3, 100 per cent Poor 
results, none, o per cent 
Open division of iliotibial band, 40 cases 
Available for result stud}, 35 Good results, 30, 
86 per cent Poor results, 5, 14 per cent 
Open division of iliotibial band combined with 
tenotomy at the hip, 2S cases Available for re- 
sult stud}, 24 cases Good results, 15 cases, 62 5 
per cent. Poor results, 9 cases, 37 5 per cent. 

Hip fasciotomy combined with open division of 
the iliotibial band, 45 cases Available for result 
stud}, 42 cases Good results, 37 cases, 88 per 
cent Poor results, 5 cases, 12 per cent 
Total group, 160 cases Available for result 
study, 150 cases Good results, 120 cases, So per 
cent Poor results, 30 cases, 20 per cent 
Combined figures for major procedures, 158 
cases Available for result study, 140 cases Good 
results, X14 cases, 80 per cent. Poor results, 28 
cases, 20 per cent. 

9 Each case should be considered individually 
for the selection of proper procedure 

10 In view of the fact that the original causa- 
tive muscle imbalance is not altered we feel that 
this is a high proportion of satisfactory results 
Moreover, the degree of muscle loss and muscle 
imbalance is apparently not the determining 
factor in recurrence 

11 Milder deformities and young children 
have shown a higher percentage of recurrence 
than severe deformities and older children 
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vomiting and iocahzatk* orf the psla in tha right 
lower quadrant, and with elevation orf tempera 
tore, that perwoo In all probability has an acute 
appendicitis and the appendix tWuW be mowed. 
At least it nu> be saw that today almost ewy 
practitioner of raedidne opoo fending localized 
tenderness In hlcBurney's point and leucocytosi*, 
properly advises appendectomy Popular mkto- 
lormation has even led to the expression that un- 
less the appendix Is reserved the patient will die — 
an error of course In moat toataoces, for there 
k reason to bebevt that to most cases, the «m- 
dftwo would resohv. 

There b Bttle msec to expect such good 
fortune b the eariv recognition of acute osteo- 
ro>elhto which though u* ootcoeaa a aeldcan 
fatal, does demand, in nearly retry Instance, 
sargfcaJ interference cr etoa the victim beccanes a 
subject of prolonged Invalidism, the duration erf 
the Invalidism being b direct ratio to the delay 
to the recognition erf the condhaao to the acute 
stage I betle-ve that this disease causes as great 
mortrfdfti and cripprfmg si does tuberculosis <3 the 
}obu or Wantile parth w It a needle* to ponst 
out the reasons, chief among abkh b error in 
diagnosis Thb may be traeeahk- to the fact that 
the disease b triativtly rare to *o far aa a single 
practice a cooceroed, to the absence of c.bkrttvt 
phenomena, and to the negative X ray findings 
at tba onset 

In tfw propaganda for reform m the handling 
of thb tntkdv we should cnuociitt a dictum 
analogocs to that to acute appendicitis, arid as 
teacher* of surgery we should rriimee thw 


ware one — to the hip and elbow septic 
fracture, and deformity— porenchymaUw 
cardiac Jettons, secondary anemia, to say ncafitof 
of deformities due to disorders of bone groath 
The dictum should he disseminated to the general 
practitica*er 

The difficulties met to these cases axe srrersL 
One is to the cwteatioc of the child that the pain 
b to a )otot when it reaBv b not, and here »e rmag 
otBue art and ikQJ m the segregation of boot from 
joint. Too little stress has been laid upon the fact 
that a jeant adjacent to a bow which Is the seat 
of aorta owteoenj ehtrs becomes distended hr effa- 
akw of fiend rich to leucocyte* that locks hVc pas 
bat b sterile Thk leads to the dtognoala erf septic 
arthritis and drainage becce tufeettoo ol the 
the sargecas b lolled Into a feehng of accompSsh- 
roent, the real /pens b neglected and great ham 
results. It should be remembered that to acute 
ostoomyaHta of a vertebral body stedkr efforfc* 
o ccu r s into tb* sptnal canal and mav be associated 
with symptoms erf meningeal Irritation. 

Another pitfall U the daparity between the 
■objective poenoaneia and thn viable cr pafpaW* 
fending no s»efhng,«>o redness, negative roenupao- 
graph ody Uc*lomi ttndenuai and that dUoeah 
to loeaite If the child b old enough and the 
ramiwr adroit the area of tatdenxn* can bs 
determined 

The degree erf pain and the Joss erf functfcn and 
deration erf tempera tore may be cocfusfef, be 
cause it varies with the nature erf the tovadto* 
orgamsm, the age erf the bene involved, and the 
rwjstsnce of the child 


OSTEOMYELITIS IK INFANTS 

JUCHUU 3 » DILLCKUNT MO T ACS Powruxo, Oaeoov 


E XPERIENCE with more than 300 cases of 
the subacute and chronic forms of osteo- 
myelitis leads me to the coedastoa that 
this disorder to the acute state it rarely accepted 
si a dm&il ertlty bv the pcofeaakii that In 
practically every instance It rermiru oniecognted 
and to therefore neglected to the e*rh stage when 
treatment woo Vi do moat to prevent uniomnsate 
soraei*-. 

The same was true of appendicitis before it was 
recognised as a ccanmoa clinical entity a similar 
period of defection elapsed, but the disease was 
so prevalent and the leaden to se r g e r y roc tinned 
to emphasize the characteristic symptoms until 
fiatO} the syndrome has become so Definite that 
even the average layman has come to know that 


<Lct ran until It b esta bibbed upon a tratfttkcai 
basis Thb dictum should be stated as fofVm 
If a child under rj years of age b acted aHh pafa 
in an extremity and he shows loss erf faxOat, 
elevation of lempenttne and Vewnc^tcab, that 
chOd has acuta osteotnjeBtis. Anv other entity 
such as acute arthritis, acute articular rheran- 
Lbro, neuritis, polxwayelrtb, to improbable In 
Rich a fiction the cMgjtioo of the doctor k to 
determine the point of tocaBxed tenderness over 
the end of a long bow, and, upen recojnitioc erf 
thb point of tenderness, to open the cortex and 
drain. Thk seems axiomatic to the orthopedic 
surgeon erf experie n ce who arJdoro sees these 
patients until the seooebr incidental to neglect 
are In evidence, oatnri) extenshe bone necrosis, 
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Great, indeed, arc the difficulties when the 
child is too \oung to co operate m localizing the 
area of tenderness, and the examiner is left to 
more mluitixc resources Fortunately, hoxxcxer, 
dclax is less injurious in the x oung child than to 
the older one Of the greatest importance, m the 
child of 15 or oxer is the xery early drainage 
because in such patients the traditional rchabililx' 
of the cpiphxscal cartilage to resist invasion to 
the adjacent joint has become impaired because 
the cartilage is thinner, at that and greater ages 

\cutc osteomyelitis is n disease cxclusixclx of 
children, 1 c , it is a hematogenous infection lodg- 
ing in the end arteries and stagnant x enous sinuses 
of the groxxmg epiphysis These latter do not 
exist in the adult bone and xarx at ages in child- 
hood It xvould appear that osteomxelitis super- 
xemng in an adult is in all probabilitx a lighting 
up of an ancient quiescent process acquired in 
childhood The artenox enous arrangement seems 
to be especiallx adapted to the dexclopment of 
infection between the ages of 5 and n years 
Fortunately, the cpiphxscal cartilage is thick at 
this time and is ncarlx alxxaxs competent to pre- 
xent extension of infection to an adjacent joint, 
neglected disease will rupture through bone 
periosteum, fascia, and exen skin, and leave the 
joint unimpaired Hoxxcxcr, at the upper end of 
the femur and the lower end of the humerus, the 
epiphvses and the adjacent diaphxses are inside 
the joint capsule of hip and elbow, respectively , 
hence, rupture near the epiphx sis is into the joint 
so that septic arthritis ensues Howex'er, exen in 
these, direct approach to the bone lesion earlx, 
ex en through the joint, w ill save the joint 

As previously referred to, in the older child, 16 
to 18 years, the epiphx seal disc is thin (bone 
growth having been ncarlx completed) and may 
thus enable jointward extension It maj well be 
stated, therefore, that acute osteomxebtis be- 
comes progressively a more urgent and serious 
problem with the increased age of the patient 

In a consideration of the subject as a whole, a 
correlation of the pathogenesis and subsequent 
changes xvith the clinical exidences is necessary , 
and in our senes the folloxving facts have been 
dnven home by repetition 

In the prevalent age 

1 Boils on the shin are the most frequent pri- 
mary focus, otitis media next 

2 The onset is abrupt, xvith pain usually in an 
extremity for which no sufficient cause can be 
assigned (although usually a history of trauma), 
associated xvith fever and leucocytosis 

3 Pam is constant and is not relieved by rest 
to the degree that would obtain m a jomt lesion 


4 Loss of function of the extremity occurs to 
a cunous degree, there is no muscle spasm as m 
a joint lesion The extremitx lies limply and 
moxement pissix'clx is resented, although it can 
be done painlesslx This may readilx cause con- 
fusion with poliomyelitis 

5 A joint infected cannot be moved a single 
bit xvithout great pain A joint seemingly but 
not really the seat of infection and near a focus 
of osteomxelitis can be moxed passixely carefully 
and painlesslx 

6 Localized tenderness in a joint process is 
definitely nround the edge of the articular ends of 
the bones In osteomxelitis it is not there, but 
at the diaphyseal side of the epiphx seal cartilage 

7 -\bscnce of those other phenomena so firmly 
intrenched in our minds as necessary cxadences of 
inflammation, xiz, swelling, heat, and redness, 
and absence of X-ray cxadences It is too early , 
these are all present but inside an unyielding tube 
— hence, not discernible 

S In long bones of the extremities, the picture 
is sufficient and calls for rcmoxml of a xxandoxv of 
bone and drainage The prognosis is excellent In 
o weeks general radiographic study of the whole 
skeleton is justified as well as clinical study for 
secondary foci which, because of immunization of 
the subject, arc subacute in their evidences and 
hence easily ox erlooked 

9 The primary drainage is seldom final as bone 
necrosis w ill occur necessitating later ablation in 
from 8 to 1 2 weeks 

10 In the definitixe treatment, the object to 
be attained is radical excision and obliteration of 
the defect surgically, for which no substitute, 
such as antiseptics, injections, or maggots wall 
ever do 

11 Bones imbedded too deeply for palpation 
present a more difficult problem and max be 
incapable of diagnosis until X-ray exidences are 
available or abscess supervenes Howexer, in 
acute febrile and painful disorders of the abdomen 
in children, one should remember that the lesion 
may be somatic instead of xasceral The crest of 
the ileum, anterior superior spme, anterior in- 
ferior spine of the ileum, and the tuber ischii are 
common sites I haxe seen sexeral patients with 
acute osteomyelitis of the pelxac bones upon 
whom abdominal operations haxe been performed 
for acute appendicitis, ileus, and what not, 
and m the thorax, osteomyelitis of a nb with 
extraplural abscess thought to be empy r ema 
thoracis 

12 In the vertebra, sacrum, and some xvidely 
disseminated lesions, one is sometimes stumped 
by the insolubility of the problem 
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I'n left Cate Gt idmiMM Oateoterrelita kfl 
I mt i Not rvtdem of la» of f»oct««c «f k-fl bmn 

i tf i Cut On tbaduriT 

So much *ith reference to the general aapeeta 
of the duorden at the ctrnmoo igr of Incidence 
The»e remark.* are prefatory to the report of cun 
In infanta affording opportunity t con Iran the 
man If nta bona therein t that at the usual agea 
Someone haa aald that faifanb under i >ear are 
humane, and Judging from the a ailable literature 
on the aubject, oateomjehtb b \rry rare In Infanta 
or ef«e b uanaD} overlooked altonether and I am 
inclined t auapect the latter a the reaaon for the 
aoppoaed raritv 

Iochcathe of the paodl> of reference in the 
literature a the fact that a *ur\e> thereof for the 
bat 8 veara d*ck*e* fc* article* mentioning it, 


and cclv i caae of acute oUromyeBti* ol a Vmf 
bone In an Infant b definitely reported. 

Wade In an article on oafeorm clllb In chQdrea, 
ataiea that the Incidence b from birth to 3 ruootha, 
then nooe until 1 jeara, but preaen ta no *pm6c 
caae ban infant 

E. Mara rcporla 36 caaca In the marfTU am- 
ingiy aaaodated with maatltb b the mother 
impetigo and a habit of motberi of patting thdr 
finger* in infanta mouth*. 

Madier reporta an «cut cue brodffef the 
vertebr* b an infant of 3 act La. 

Baumgartner reports a caae to the lhulL 

Karp ha reporta a caae affecting mandible and 
tibia. 

Pyrah and Pain, rerieabg tfii cate*, men tic* 
b the age incidence 6 cate* under jearoftge, 
but no tpedfic reference a made to their comae 

It a thought that the dbeate b early infancy 
constitute* an emit) of soch clearoea* aa l ret 
it apart from the ordinary picture at other *gw 

The reporta of 3 caae* m bfania coder 6 moot hi 
of age folio* 

Cux J K ifrdfiawotl*, *1 idvttnl to the b« 

pul tpnl 5, 930 CWd bad Ixrn perfectly rU vtd 

the age of 4 ««e>lla he* Kknt imiral c*c*e bet** 
firtfol »ad imdMc and developed Uapcrelai* of 
dejTre* 1 la J or 4 dtyt lha left bare rrtiraijty t*t»a to 
droop **d eberrea crcry e\*irt>r« of flacad pu ily* 
Pain •* evideat 00 effort* to wan lh* alrexnty Phy* 
an regtriied * m pafjoaj} chin \ »et bter there m 
eakrtemeat of lb* left th«k eepedoefy rad ktcr* 9 y ■ 
teemed teodn g on tgrrx^ 1 tp fi doebaed np* IB * J 
the npper cad of the tbaft of the fa*nr litrtdera-ti 
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lie 4 f !</■ "v C<-wr 1 inert t <<- 1 <pantv "I tight 
r( ’t •- 'i «>ru"l m \r v f 1 * 't'i yuitv atrwtap'i 
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\ i* of femur It e hx weeks after operatnn C Two V cars 
after ■ pctntmn 



tu’-rrcUtw li-t ‘ »tf rt— 4ii\r Ilistwrv <f Iu» in K th 

p nU in* in « i«p r n« 4 'vpWlll e r<triti bjt ajtjwa arxc 
iu*r rr *_c-cxtiv r I f < t'pi^r* r iTvimn 
T! c c L d 1 car- tn [ o,i ill i month a'ter t’ e in et 
Of-rni] ijiprjnncr p.vxt {J i" t) a!th< ugh ha lit I m- ml 
P'Jf 1 h.-t'l tnsliiui ,t (t i "'i nth terrpe aturr tci 

dwgr ct‘ \p,)etite r ’• g-s*) J’hv* i il rxm inti in thr luc't 
tut was nc~ativr ricqit for li) Ml 1 inr' cxtrrmil} rv inch 
hung I <n/'\ tsitloui ihintir) rr >tn a it Inp or knee 
although tl c f«o n« tin tied tip a plantar sir kmc 1 1 r 
M thigh va* enlarged thrnuel tlx l-n-th felt biggx and 
tct-fo! in be tender t it not grcatlv <t N» fluctuation was 
dioted Movements at hip md ) no o ihl \ic ctmid out 
pi<* idv pcntl} sithout jam fr) Over the left jnritlil 
a'prtt nf the *i.n]| lltrr wa* an ebvation citcumscrdied 
a 1 la'gc m diameter axa dollar 'crnirslv fluctuant 
P'^rlfm^rifhc rj tit I IV' < t Ur" tr I {I Ibe 
u PP"r enrhalf wt« rxpinded in I jwif «lnj»r«l nth thin 
Mrtrt ard nutrti in n in Iwnc c vm nr pint frit tumor 
Thcupjwr hilf it *htft wa 1 < id-nth dissolved twav inti 
the periosteum had Iw-xn elev atid The lover half of shift 
ajipearrd normal No cvidrncr of hip joint destruction 
vat prett-nt Klrht ftmur thirl «rd tn tin neck i rir 
rumtcrtlxil area of itirrca nl r idnliifiti acavitv without 
periosteal reaction 

r >vrc tb, 1 1 II Three cimjm cnlicd areas mtnurm- 
i centuritcr in diarmter simulating rvstir disease were 
present inverter and pinctil Imnr anterior!} 

I i(U'r ac frrrrdl "iru i>/ Irani In idditum In changes 
noted alio\ c loft humerus dt closed m its lov er third 
pcntutral delation inti expansion of the lxme anti t 
circumscribed in (he di»tal end of diiphvsis I he 
^ndt reiealcd in area of deerta etl ridiahihtj in the 
mediastinum to the ncht and ahoic the cardnc ‘■Indoe 
evident]} cithtr hdus thideninc or intlammaton process 
in the mediatlinum 

Ollier hboralory I whites trine, ncpitne Jilood 
hemiKlnhin, 66 percent, red Wood cell* 4,0:0000, 1 hite 
tilootj cells Jj,400, neutrophilcs, 46, Ivmphorjtci, 50, 
eosintiphilcsorhrpc mononuclears a Kolmcr nepatnc 

in the light of the multiplicity of lesions, the abrupt 


r et anti evidence* of frhnlc mturi with ilxecs thernn 
t lu» tn «w reached that the tliagntetiv of acute ostcnmjr 
lit i< wi< ju»tiliei| \cop!i*m was rulnl out In thi multi 
Jibuti of les on* md tin fact tint the child me not old 
rrmirh for 1 ni ijihsm to hive rriched the ci« noted 
urdc • Itetrinnins litlurr birth 1 ihmn'stic diceisc micht 
tie vu jxxti-d from certun \ rai a<prcts alone however, 
no hm, other than a hcmitoscnous mfectne pnxes* could 
till ill mjuirrments in the dnenosis 

\ juntiun was done tn the pinctal Imnc c wxlltng ind 
m thin! rcund the left femoral miss yielded gnivish 1 el 
hm jiurul. nt imtrml vlurh ujwn smear and culture ms 
necil ive 

<)/xrj/ieo In the hchl of contmurtl elevation of tem 
penturr ind liucocMmis and seeming deep fluctuation 
ind npiritctl fluid exploration of the kit femur was done 
In thr soft parts n «mill i|umttt\ of mterj purulent mi 
ten il vvi« 1 viruitid md the bone was exposed at the site 
u! expansion I lie cortex was thin and softer thin eggshell 
\ vmdr v vas n moved nnd the cavitj found hollow and 
n t triliei uhtnl and contunnl a few cubic centimeters 
of s r oinguineous fluid No scijucstra were found \ 
snnll nihtier vueh was inserted and removed in tdajs 
followeil Iiv verv njud closure 

t ullure ir I snieir of fluid were negative bone tissm 
tnrnl pertostt d hone 

Thr rcrovin vvis rajnd and uneventful The general 
nutrition rapuflv improved Tcmpcnture gnduili} sub- 
sideil No clininl cv idi nee of the lesions was noted other 
thin it the left femur which gradually subsided in swelling 
und nsumnl mm munis and nomni contour nnd complete 
recover} to normal 

Flu patient had acute hematogenous ostcomv chits, the 
lesion became st<nk and rapid restitution of damaged 
lioncs resulted Lpon discharge from the bosjutal June 6, 
ii)io Ms than 3 montlis from admission no clinical cu 
dences remained (fig 3) 

Koentgentograms taken reccntl>, but not available, dis- 
close no abnormalities in the skeleton 

Casj 2 1 \l aged 4 weefs, norma) deliver} Cir- 
cumcision was done at end of 1 week, no infection 
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Text J Cam 3 Aprmreorr of Vfl kiwer •'ttremtjr cm *d Fi* t> Left kmm 1 , GcneriSy >*er»*ied (near rf lv-« 

W*** t Lb* fe*pL»l A fioelulifl* *»dlmtw>rtp*jtfU jetnt ttMitm Fw«Oi k 4 emted t* Fn wwfcuflm 
*»! t»*r*J »»c5ct* of tW k**r *ah *rw*i «o n operatic* S* mtW«r erf ri*r**» 
kiWol J* 7 C***3 tnu trU ATrr afwnba* 


frwrr r»,i *f th* frt*ark«U.*d n»d frit** J there »» bnl* 
Hwn)n<Cu( Pre»«w.rr o*cr liwdirtiJ rod cf »b*fl o* tbe 
fcunO «p«1 tn * T iSe n*r*Ji“ *ran*d te. am** f *i» ud 

u •nclnijjy tV *I-»1 <f iwuntrtjm laalnol 

Leacocyter Dombrnd *3 000 The rt timet trm *d? So**i 
to emfcfe tb*l&u** of »e»t» c**eo*re*bL* *f fn*nt A 
Vrrfk- *» timetled u |b» pernt t* \W \x** ud in 

drop* of thro pouwer* n!Ma*) 


A r* »W <jj fojfWl ihufc Owm! esk rrm rea t of toll 
tru *»d Btm<ol op *a»y frt»o tup t* b« Se*il 
reroU »tw of loemmd ruiabdjty So tW tower lemon! 


OpmXteH U igr* of 4 W**i 3 » U tKCOBCTV «t l»lk t 
lb* ktrreJ upect ot the 1 r*a rod of the fcmar sod 
lira!! ibmxm "« found deeply mprrtetal or the b*oe 
Tbr procutau* four*! to be toc*r «jhi ekratrd by po* Iron 
wukjn TV perwmtnor ••• freely TV ter* ru 

vot cotmd One ntO pttt* per}* dim *•* inerted 
sadbat*rtdra*t»f»w«*»«>i)*d 
Thaw «** Ksneditu taa rtfad opetnorrt 7h» 
dim <h* rmtnoi at rek, daitat wWfc tic* t>* d* 
(m D ti* mud «« I Dakaa Thr woond ~ia*oi 
rt tfa* «*1 el f mb ud ftnWjo* fr*du«Dy iwtomed. 


tb* «u « j void ud too« (ndtaOy iwteTmi, 
lefopmtar* xituM. ud 18 nwleretr of da r r* *t»v 
perjrcd mibro j nrb 

CdUrr of SskI imiruri fii»pltyfcc*ta«* wra 
lUdMptpb* mainmiooo 6 «*t* dur mntra (T ig 
4b) imbUed lull* aptwen d bom t tW rprpiymd 
W 4 *t d ti dupkmi* of tb< 0 *bt femur tX k»« 
rit m my N *nik»c* of boo* dm*** intbjn Two yt*r* 
Uter Um thdri rrrrwfcd 00 rrnfeic* -*f dmrwid!’ 


Cue < 5 U n*d t *wtl 0 * tfa uww to ti bex 
p»u! 00 k*W w*« *rnkbfe (xm tbit £*r d*jw b*by 

Ud b«a fretil Md “brr«o*k Dor cck beforw *d*»- 


xou, rfeld Ida toetke at tW left town txtnaMv wludi 
bqn* to dr»» up 

Tn*per»tmt <1 drtmw wwr **rt« 9 y 

nbemrrtbin} taltml fein dry Lrtl io*tr n t r /mj wm 
U*ul rohoiury aoinnrtJi Tk* Wt Mi fSct^i *fwt 

(*> drtm*, »ad 10 Vbr ««m»l*C»r *rf» n orarmrrArd 

iwrCij *foci w** W »*d ird u>d tfoomwt (Fif $ 

TV V*n onW aot be rtlnxfed p*«n wrj j r 


RoenffnK«mn or, *d ea u * m b») r*Tf*irl » wit 
a *• W nJMtUd fmvm of tie k»oe, gme ni ge rmed 


p*tMe«y unnint 

•V duimm of ptob*!* *nrt* ■aO.t+nen*" d tlat pa 
t»0* *u tawfe 

\t t^ientw nredlfe teat wteetrd me the tadma* 

rwffho* «jad nrifed cobm crwttowtrT tkici jefkrw pm. 


uad. * c«i*e ceatsaefeT* of pw •** *i*e«»fed VttfeaJ 
U*Ct»o* tmiiod U Ctbrad tb« h*r* 

Oo njtterr tie 6^*1 drrkurtf oWt rtum 


Dr**^!? tt protmr lb* fate* p+AxOj nrttadni lui 
*£ evafesc* of mtcuntory prxr*« nrtmVd w<«» 4 
«k», ud cotwple-t* ud mdutly p«»W ««<« rftbr 


w rrturard. wrlb ap>d hewba* W tfc* o*nd ud 
ntpfrt ertmt Iff ?) 

Om (harhvre t m*k* *Jkor ai J*— w n , ioorfJ»Dopua* 
(Fit «*>) daeWd no djurm uerpt •*** *p a&7 dim 
aah «( \W ymi TV p*tdl* »W ** mmeb 

mAorattytoafe it* dor* 

There fu r» *hitB* of *ny i*tr» utAwhu 1 1 **** 
ud tftxi the buH of th* VMttif* of th* lr*U U“ 
•etwnf aoonwof th*pu, t rpyerred tiut th* foC»* **•»» 
thtp*rel» 


One auuwt bdp bat be iraptemt6 fa the* cmc* 
by tbe gcw3»l «ppeu»ncC <d »efi beinj to C*“S 
despite oaintrow onU**tnl fod of oft«*nb at*, 
the tatrked derree of km <jf faoctioo t< the 
txtrrmity tfi *Jl of them, tbe rsp^htr of re*abi*» 
cpoc sirapli drsfa*!^, *tyi the *h*ewe of 
qoent Um> dmraetxro sod »K{Oejtmicai 
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M MM \h\ \M> l «'\i I 1 MtIN-' 

\ttcntton m c-iltt<l in iht ftri tint unit 
O'ti mi\ cliti-' c- null ilneno-cd ■uifnrunth t irH 
toncrt i \lniM\t ili'.muuon.nuIi<n'iplH itton- 
. Pirtnitlu nuntion thru ltd to tlu fut 
th it thi iIiM»rtkr in mnni*- 1 >« rm it Iiim that 
I- i (Ici r th <ii ividi in thu it i- ricnpni <d if 
llit nu nlur of t m 'hnion ill tn m Mipjto id 
\ Hircc riM> in innnt- until r ti month* of iqt- 
art rt looted .ntwlnrli in umlt r f> wet k^cif iiti 
j Phi tlinicil [uclun of tlu ili'n.-t in intuit- 
i- cun'n-'ed villi lint in tin imji! u.t «>t nui 
dt-cc with tlu ccmclu-ion- il i> 
t Die iIi-itm i-rirt in mnnu 
1> It i- nhlisch !v nittn tml nujtct to in it 
it in infant- j- It - Jnnnfiil tlnn in adult- 
c Iai-m l tunc linn l-Miipuhrlv m tnifc-t 
<1 Dnm ict ilom ap]K ir- to Ik idtquiUtmt 
trtnt 


t 1 <n i of infection ni i\ lutoim *tt rile 
t spont im. nu- rt-olution without tmtmuit 
in i\ occur 

g St (|iit -tn tin nut form 
h 1 tu prugno-i- 1 - t-utirihk. 

hi II HI M I '• 

i It M Mi vi tm I 1 l’nimrv unti n ttonivrliti- In m 

111! lilt ' tilt hi V mol tic !l Kyu , )t„ m iq 
4 Kit 

h muu ' I) Miillip 1 ! n tr > nvt liti in nn infinl nidi 
i 'll jt ult rem-nl '•v m|'li m s v tirj, ( Im \ \mirni 
ion ii i,o 

1 M mil K J \<!ltr vnltli tl o ti unit i lltlt in a Ihrtt 
v n >. infmi \ nrri n m i io r0-> 
j Miiv I (i k 'imrlili vttlim, f lit u]i|kt pvt of 
> nun: ml tnl Vila! IijiImIh \ (•rnte-l io o ' 
u 

t I’M vit 1 \ ami I \t\ \ II \ttilt mfiitivL ii leo 

mvrliti llni J Mir, | 1J(! 3 

i \\ m» K l! Sum n-tctmmliii- in clnliln n \t t il 
J So Ii tin in i i i i 
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MESENTERIC \ ENOUS THROMBOSIS 

SHIELDS V, \RREN II D to TTtLODORE P EBFRIURD II D Boaro-t, Uuucmst tis 

fwlW MWq Tmfk^d Dm. H i' H j I . W IW n M KOoi VW 


M esenteric r»*cuhr occlusion mid iu 

sequel* have occupied rram i attention 
foe three quarter* erf a century but nearly 
all published work baa emphasized tbe arterial 
form orf the disease, obscuring tbe lesa common 
venom variety Ever) one is familiar alth tbe 
dramatic series of event* which fo-Qowi the break 
ing off of an embalm from the heart or aorta and 
Its lodgment m the mesenteric artery but not 
everyone b aware that violent abdominal pain, 
fleua, and collapse may mean mesenteric vascular 
occlusion even though the patient have do sign* 
of cardiovascular disease For this reason we are 
presenting * new cases orf intestinal obstruction 
following threm boats of tbe moroteric elna, an 
analysis of 70 cases collected from tbe Ht erst ore, 
and a general review of work on tbe subject pub- 
lished between 1913 and 1933 


mrto*rcAi 

Interest in this subject reatlv dates, as it does 
with so man’i from \ nohow a presentation of his 
first case of oed usual of tbe superior mesenteric 
artery in 847 Lit ten, Karcber Queue K ma- 
ma ul, Gerbardt, and many then reported cases, 
emphasised clinical posnts, and experimented 
with this pecubar type orf Intestinal obstruction, 
and m 899 Welch and Mall published a thorough 
evpemnental study orf tbe entire subject Jack 
so Porter, and Qulnby collected all of the avail- 
able cases man the literature in 1904 added 
new cases, and made a cntical analysis of all ci 
the theoretical and practical work which had been 
done up to that time Welch s section on tbe dis- 
eases of tbe blood ve s se ls m AUbatt and Rohes 
toe s S Mr [rry m 909 restated hja former work 
with some modifications in tbe light f further in 
estiga lions 

In 9 3 Trotter published ha Cambridge mono- 
graph m which be brought together all tbe work 
dooe mice 847 and reported 360 cases from ha 
own senes and from tbe h term tore Since then 
the number orf cases and tbe volume orf anting 
on tbe subject has increased tremendously but 
we felt tbit tbe occlusions orf the superior and 
inferior mesenteric vena should be treated sepa 
rately and a review made of tbe present status orf 
tbe disease in apite of or even because of, it* 
chnkal milart ty t embolism of tbe mesenteric 


PVTHOLOOt 

The mechanism of intestinal Infarctioc has 
been tbe subject of great crmtrmeta) since tie 
first case aas reported, and even jet is not ea 
thefy solved Erect experimental reproduction 
of the a tree processes is almost lm possible, and 
the result* have not been too gratifying however 
a fairly logical explanation is possible and tbe fcrf- 
lov ing presen ts a brief rrfsumrf 0 f currfu t opluioci 
That it is conducted from tbe standpoint orf arts- 
rial oeduson does not invalidate oar a owed 
purpose of considering only venous ocriuske. 
for tbe two processes are simitar to the ir end- 
results and the same conditions affect them both 
besides, only in this way can w e keep any parallel 
to other papen written on tbe subject 

At first thought It w era Id seem that infarction erf 
the intestine should be an extremely rare occur 
rencr because of the extensive anastomoses pres- 
ent in tbe mesentery and that when it cDd occur 
it shook) follow the rules laid down by Sprengri 
that occlusion orf an art err ghes an ischemic 
infarct and occlusion orf a vein a be-mcrrhayic oor 
Neither erf these things is true the disease fa 
relatively not rare and both fenm orf ocriusfcc 
cause the hemorrhagic infarct, with er> rare 
exceptions it b the explaining of the* paradoxes 
which has proved so difficult 

Tbe superior mesenteric artery spring* fr om tb e 
front of tbe aorta beneath the pancreas and rapU- 
iy divides into many branches which supply all erf 
the ttu fl Intestine and bout one half erf tie 
large Between these branches run conn ecting 
channels parallel to tbe bowel forming a wrier 
orf firm one to fixe arcades, depending on bow- 
far dow tbe small intestine ooe goes From the 
last arcade ru straight vessels, tbe vare recta, 
which arbortsce in tbe bowel wall Older writers 
state that tbe vtm spht to encircle the gu t and 
that they anastomose with their neighbors there 
Cokktiu* injection experiments* showed that ths* 
ts Dot true each vessei supplies butene rid* of tbe 
bowel and does not connect with It* cocepari 
ions on ether side, although there is coariderabls 
ove r lapping orf timr branches He *ho con- 
tinned previous findings that tbe super** nsn- 
tenc artery has practically no ansstomo*® ““ 
thee vessels, and that tbe veins o / tbe mesentwy 
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follow the Tumi distribution clo-eh throughout 
tuept tor tla region ^upplu^l b\ the ileocolic 
erurv win re the vein* do not form tn ileocolic 
vein but tre direct prinnrv orient' ot the '-ujurior 
nennlcm win Ilu c ok-m Uiotis give m t 
lomicil conltrnnlion to l tutus statement tint 
the «ujHrior nit enteric irterv, although not 
'truth atu.ul We rv 'till lnh m, hi t one \\ ith 
sudden oedu' on of cither the nmn 'tern of the 
w'"el or ot two or more v isa reel t hhxw] should 
1 h cut o*7 tomphlelv lrotn ill or i ptrt ot the 
luu] well hut it i< not uppirent win inftretmn 
should «cur with (Kelii'ton of one of the inter- 
mediate hnncht' 7o evphin this two other 
[Wilnritie - ot the bowel circulation imi-t It 
taken into cnn'iditninn Hu prt''«ure in tin 
niuentenc ciruihttnn fills quite npullv and 
Tie quite ctrenhtton through the li't ire Tie’s itnl 
termini! bnnrhcs i' higelv ile,>enilent u|mn 
imjtetii' (kneed from jnnstiltie mow nun!' 
Now e're of the tenet re'-jv'ii'cs ot tin intestine to 
mtcrfenna with it> ougwi supple i- tome con 
tnctiun, irc-qxin'e eelurh not onle complete 1 ' the 
t'chemn of the jurl he 'beer ntU'Ciihr pre -ure 
on the 'mill inlr imuril \c"cls but be interfering 
vith jv'n'tal'i' cuises. stagnation oi the 1»1«hh! 
Uuam iml induces extension of throtnlni'is 
edenn mil extravasation of hlixxl 

Hmseet see that tin locution of an exclusion is 
ol the pre ite-st imjxirtince folio \e«I clo'tle he the 
time f ictor If i sudden closure ot the mini 'tem 
of the superior mr-cnlenr mere oecurx alioet the 
jKiini where ane of its branches come off, there 
i til m ill probibilile result in anemic mfircl of 
the entire 'null lxued mil |>irt of the large hov cl 
il the e t in should Ik clo tel it this same |x»int an 
hemorrlnpic mfirct of the Mine temlorv eeill 
follne These le 'ions Ime lieen oli'ereed i feee 
limes both chnicille ind cvjKrimcnlallx \ shiee 
cln.ure it the eirae jxnnt nne result in inflection 
m tcmjMjrare symptoms of [lain and intcstiml 
hemorrhage or eeen in no semptoms it ill if the 
occlusion propre-'es 'loeele cnoupli for the col 
lateral channels to ojKn out ind carre the load 
This is ceidcntle e hit hid hip|>cned in tht oft 
quoted ca c es of \ irehow ind knreher who found 
at autopsv the sujitnor mesenteric irtcre reprt 
sented be a solid fibrous cord iltliouph the pa 
tient appircntle gate no histore of intcstiml dis 
ease 

If, nov , the occlusion tabes plicc anyv here be- 
low the splitting of the artcre and aboee the last 
arcade, there are several possibilities to be con 
sidercd Ligations m this region have generall) 
produced no sv mploms at all or at most transitor) 
ones, and in Cokkinis injections such ligations 


did not prevent the mieition llmd from reaching 
am pirt of the gut If the disturbance produced 
m the bm il lie ilu initial tnumn is ol sulncient 
seuritv, it mav during prolonged tonic spism 
ciusi either nnrlul clnnges m the bowel will nr 
hv stigmtion iiidme second irv thrombosis m the 
mi'intenc vc-scls eli'tal to tht punt of initul 
occlusion v ith |m rnnm nt vascular isol it ion of 
tint segment It i, this letter process which 
( oU mi' feel' is responsible for nnm of the in- 
f tre tions following loenliml embolic occhi'ions in 
the middle of the nie'sentirv But lure again if 
tin inclusion is 'low enough the spism will never 
ociur sieeimhrv ihromlxius will not develop a 
rearrangement of circulation will take place, ind 
the patient will ultinunh recover (in fact mav 
lit ve r Invt svmptonis) Of course, with the 
tlah into hv pass svstem of tin mcM.nterv hick 
flow nui'l me nr into anv such terntorv or in the 
case of the \t nous occlusions inflow from the ir 
ternl side ami so m l«>th ci'cs tht final lesion 
will In- a thoroughlv bhnnl soaked hemorrhagic 
inf iret 

1 mallv inclusions m the v isa reeta nni't cause 
eutting euT of tht blood supple to the part for 
there ire no anastomoses bevond the terminal 
arcade However there i' sutTicient overlap of 
the terminal arlxuazations tint occlusion of one 
ves-sil wall seldom if ever eausc trouble, e\|n.n- 
nientallv the vessels 'iipplving alwut ; centi- 
meters of IhiwcI must Ik iflocied Ix-fore infarction 
occurs, and chmcallv the smallest lesions are of 
alxiut that sire 

\s we stated before, much the same laws con- 
elitions ind processes applv to the clnnnels cirrv 
mg blexni avv.av from the part is to the supphing 
arteries the onlv differences hung the time factor 
mil the jKis'ihle occuranct of hack jiressure on 
the venous side from an obstructul jnirtal circula 
lion \rtcnal occlusion is almost alwavs a sudden 
tmliolic nfTair venous occlusion a slower throm- 
hotic process In this connection there is one 
| M >int «f great importance which we feel has not 
been stressed sufiicientle bv former v nters that 
is, that tins elifTcrcncc in speeal of events mav not 
be obv ions chmcallv The com|icnsatorv powers 
of thebodv art evtriorehnanlv great thee mav be 
able to care for a relatnclv slowlv failing circula- 
tion without sv mptoms up to a certain point, but 
find themselves with dramatic suddenness unable 
to carrj on further, whereupon the tvpical acute 
sv mptoms will appear wathout warning, although 
the process has bercn going on for some Ume It is 
of the greatest importance that the clinician 
realire this when he is faced vvath an obscure case 
of abdominal pun in a voung, apparently healthv 



104 


SURGERY GYNECOLOGY AND OBSTETRICS 


person wbo In* no right to in embolus from any 
cardiac or arterial source 

Tbe pathological change* In tbebcmd, reported 
u rearuting fretn one or mother itsge of tha cocn 
pier merianitm vary from none to Complete gan- 
grene Edema and coogoticc of the *natl *ub- 
rnncoaal vend* appear to be the eariieat ryglcr 
able danp followed by Inarming degree* o i 
thrt same pro e m op to mar Led edema, conges- 
tion petechial hemorrhage*, and focal sloughing 
of tbe mocoaa- The berwd b moderateh dilated 
dark red In color heavy soggy and Med with 
thin, blood \ fecal matenaL N'enoab and gan- 
grene begin at tbe mocnsal writer, tad evfeod 
outward a* b shown by case* reported with *hln- 
ing serosa mer necrotic muscle and dtjCd** 
However such a stage b *bort lived Invasion of 
the got wall by intestinal bacteria beginning early 
and rapidly earning pentoolti*. Bloody aadte*, 
probably a tram* late from the conge* ted Intes- 
thie b an almost constant finding. 


P4TWOCOOT o umm Uu' 

C*** A male, *7 ttwii of an Tfi* h(nda t flod 
i*w*»t *utocwy wcmrfoOcrwi Tbr pcntonnl c*i ttj two- 
timed nearly liter of toed, \ rlfirwoli, tnrtW ftkid, rm 

kxfi rr* amvadrd kr(« fleck* of flbrrw Tb* pmtooeal 
aurlacw war* m jetted ihrocjboot Tba «»Ure m3 irrtta 
Iim >1 diklrd, with doll, Ejected nnm *ad bo»xr *D 
la tb* ardportica *f th* yjww eit t» fim. dark ml 
bawds, bcardy coated with fihrm, ppronraalrfr I anti 
met cr» mkaath aad adjacent ta one aanther The artrn- 
oim of tka nnerrterK artarr of the third order lead** ta 
then two point* were oentaded by mall eniboti Tha nud 
portma of the truanw coka ibowfd amlar dark red, 
abno coated swrihn* Kin (boat 8 reatnneter* r* length, 
and tbe ■oppfyiof twi* of the rn/mor romarenc rtery 

n a rrh»Vil by a* e« M ) o fw a Tba wnalkT bcaarbe* cf the 
■epenoe raeaewlefK em were rwarkedly dikted The pen 
mat cnUmdni of Lbe ■apri ** ’ rondtnt em U*ttf 
a ad tha mardiatdy adjacewt po r l iaa of Lb* portal cob 
taraad firm, dark red (rahie adherent threnbo* Tba 
lure njhrd gao fTana aad «** naikxdty Utrjnlar E eta 
toar obtewav a* CTtremr derm- of MaUlm, with ca 
raeroo* deep, farrowed Kara Tba color of tha lobck* rsaftd 
fra pwrple UyvDorr Tha aorta wwi Doubly eakafied aod 
dutrwtcd by athetweaatewa plaipje*, naoy of kick era 
akerateri and crrcrlara by adherent, rtddiao aumJ throenha 
I ad dit ion, the ihoeaoc aorta a* tha at* efi tww aaccakr 

Xl Eiu a cna ttlly the aw a ll latatu* Aoacd OEjMtEa 
aad (dm af tba Eac «aa with patywnrphDaodearnflftra- 
fvm aad Kwx de*jato**lxe of the Umaf crOt Mod narked 
ederaa aid leococpjc mflitraUDa af tba nbatacoaa, ocaca- 
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cyte* la tha reddened, nor* mknated portnea efi the 
tataatiaa tba ara chaafes wot notad, tafrthar with loo 

of heraorrha** aad nor* mtensa pefyaurTlhDwiJclear mlll- 

traQow of tha ti— 1 Tha **nent*ric artenoie* unlTTf 
LbeM noca lpIl—i’t m * u f*ed foa coa timed 
*e»boh mad* np of a gtatta a t ed ra aw n cf piitriets with 
d^kt anacatof Site and few red hlood erfc BccHooa 


cf tbe neaealerlc en ibowed aw aecWmc thraabM con 
pcard of fibnm, «ffhrtu)atrd platelet*, red Uood relfi, aal 
aatwerow* pofywxwphmocVar lewcocjte*, wbch m *d 
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rowel and ebwJarrd wwdmt amratat of oryaaoartwi ky 
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■ecboaa, portico* of the ncdn of tha oa* ereteoitab* 
aecroOc aad caCtrated by potjntorpbooacVnr leacorjU* 
The tner ihoaad the charaeteralic ckwaco of aypfcitaic 


1 aat nai cal dtatwaarr Canreat of asaD latenne mk 
rwiaated actrt tenetali*a pentaajta, irtoodary a 
Ibrearfaoan of portal and l u e rai e raeaeatenc r»* 
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artrU parairst pmonhta, acut fibnaom plmrla, oe 
njrht arphnrtmy fihroa of hlanri* cf L»apa^ie* 

(in A hit nala, J >eanofag* Tba ojcmiart 
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dark parphah dacolorataa \boat ■eter bHoa tha p> 
lord tha jejoncm wws narked by pak hand inero 
Ealdy centneter aka T and oae half aartenfntfier 
dawn, the btratme ru aym narked by anadar taad 
Between the»« ta poati, tha mtcatmal all w*i dirk 
pwrpla, edmtoau, extremely fnahie, *wi coated Hi 
Un* hy*T of filewi No defirut poouofadhewaacak- 
itroctwo coaid ba foemd, tbocali there were lew old a** 
liana brtacta the acamtnm and the ■ceral prTWoirf* 

I the lower portion <fi tbe ikon there waa ile ckrT* 

dncrticafim cawtnneten i* diaiaeler and 1 ceatinwtm 

ta knftfi The hanrer aa~*ntrrr mu raaumed thrr«t* 
and there tsahght neooanof aonaportaweaf the men 
tenc faL 

lUcroanpa: cmaaitwei ahowed ertreM raamta* « 
tha tajoatm. with marked edema, he nna 1 b»t r aador uvw 
hlodrratc aarocait* af fibeta were peeaerd a* well a *** 
polynorphoouLka laCtrahoa I aua aectana tha laa 
otneem aad porOoci of tha wnnculanl abnaed p»i «** 

af latiiajrd nai ettn tiaay 

Thrwo(hoat the aectVna *f tbe nteptEt thare n> w 
teaae carrlfiiry nd eeaow* cwi^rituB The 1 
newotrne Ttra oea taraad pedaaialited. iteE and 
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orraaurd by injtwwmj fibeobhnt*. Other vtwaeb alw*“ 
thread* radt rp af platelet*, ffixn, tad red ce£h, nlhe^w 
to tba wall, ith eery *fc*ht hbr efi h rt iC mfrowth Stw 
other* re* carapktrly octkried, wdbowt er e* n o t ea, *7 
'“ii of item, plrtclrt*. awd red blood ctfla. 

to* aad Hi tnb*t*nea, rtfi p , 

ta of decra Lo cmte at let a 

dock atheroraalowi art nu ac hrc aa of aorta, artfpr 
•ckrotic aephrmcieTTwaa byahtaratioa af aknda af LaaFf 
haa* 

These 1 case* servs to emphsna the dnftw 
nature oJ the ^ eoc ri a cj lnvol xd In eocaa rc*sa 
tenc ocduaxai, in spite f the sim ila r ity Inthe 
ultimate rerults In the firtt case we have a J*®* 1 * 
ably sodden massive throtnboaii nf tbe porta 
ana superior mesenteric xm, predpitated by 
stasis in the portal circulation aecondtry to » 
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badly damaged liver, in the second, we have 
numerous thrombi of varying ages occurring with- 
out any discernible cause, yet m both almost 
exactly similar changes m the intestinal tract 
What part the arterial embolism may hav e played 
in the first case is not entirely clear, but was ap- 
parently limited to local intensification of the 
general infarction, and was only a chance occur- 
rence rather than related to the venous throm- 
bosis The age of the venous process was such as 
to preclude the possibility of its being secondary 
to infarction resulting from the arterial embolism, 
as we have clear cut evidence of some days' dura- 
tion of the venous thrombosis afforded bv partial 
organization of the thrombus In our second case 
we have no known cause for the initial venous 
thrombosis, but the nearly completely organized 
thrombus in the superior mesenteric vein, once 
formed, would have produced marked stasis in 
the portal circulation and given a basis for the 
formation of subsequent thromboses Variation 
in the time of occurrence of these is easdy under- 
stood when the diverse factors of venous obstruc- 
tion and of distention and necrosis of the intestine 
resulting from impaired circulation are considered 
Once the venous return is completely occluded, 
the changes m the intestine can progress only to 
hemorrhagic infarction Smce this type of infarc- 
tion usually also occurs, as we have already 7 
pointed out, m arterial occlusion, careful dis- 
section of the mesenteric vessels is essential to 
establish the nature of the circulatory disturb- 
ance 

ETIOLOGV 

The etiology of venous thrombosis in the mesen- 
tery offers the same problems as thrombosis else- 
where in the body , and probably 7 mcludes an even 
greater number of causative factors than in most 
other locations As Eliot says, “In a very con- 
siderable proportion of cases, no adequate cause 
can be discovered That cases of mesenteric 
thrombosis not infrequently occur without dis- 
coverable cause and m patients with no history 
of previous illness cannot be too strongly empha- 
sized While the etiological importance — (of cer- 
tain diseases) — must always be recognized, the 
fact that, occasionally, not one can be identified 
must not be overlooked and must not lead to the 
positive exclusion of mesenteric thrombosis in the 
diagnosis of acute and subacute obscure abdomi- 
nal conditions ” However, Larson, Reich, Eliot 
tnmself, and many others have shown in recent 
articles that there are several predisposing condi- 
tions the existence of which, along with symptoms 
of “acute or subacute obscure abdominal” dis- 
tress, should always make one consider the possi- 


bility of serious circulatory damage to the bowel 
These may be grouped roughly into four major 
groups infectious, hematogenous, traumatic, and 
mechanical 

We do not agree with the customary division 
into two classes of primary and secondary throm- 
bosis, for the so called primary 7 cases are generally 
those for which no cause can be found, this does 
not justify their being classed as primary throm- 
boses to the exclusion of those with definite, 
traceable etiology 7 It seems more logical to us to 
take those cases with known causes, classify those 
causes, and then admit that there are other cases 
of unknown etiology , the origin of which may or 
may not he within the mesentery 7 itself, and lump 
them together in a hmbo of obscure cases 

Specifically 7 , our first group mcludes all those 
cases m which there is a known infection in the 
region drained by the mesentenc, venous, or lym- 
phatic system, in neighboring loci from which 
direct mechanical extension of the infection to the 
mesentenc vascular tree would be possible, or m 
which general circulatory sepsis exists We do not 
agree with Bucura’s attempt to include as infec- 
tious vanous hypothetical “toxic” substances 
present in eclampsia, leiomyoma uten, normal 
puerpenum, etc. Until definite evidence can be 
produced, as it has not been so far, that there are 
such substances which change the nature of the 
vessel wall m such a way 7 as to induce thrombosis, 
we see no reason for assuming their existence 
while there are other factors which can equally 7 
well explain the process We do mdude m the 
first group thrombophlebitis, appendicitis, pelvic 
abscesses, pentomtis, and general sepsis The 
second group, that of hematogenous causation, 
mcludes blood diseases or changes known to pre- 
dispose to thrombosis, such as the splemc anemias, 
and polycythemia vera The third group, the 
tra uma tic, mcludes thrombosis from any sort of 
trau m a to the mesentenc vessels, tearing of the 
mesentery, and trauma from abdominal opera- 
tions The fourth group, that of the mechanical 
causes, is rather large, comprising portal stasis, 
pressure from tumors, and pressure from adhe- 
sions or congenital bands across the mesentenc 
vessels Relying principally on Moloschin’s re- 
port of a case in which the occlusion was caused 
by tumor cells from a liver carcinoma, Rach in- 
cludes retrograde embolus as a mechanical cause, 
but his evidence for the occurrence of such a 
phenomenon we feel to be weak. The cases which 
he supposes to have such a cause could equally 
well represent multiple thromboses based on sep- 
sis or mechanical stasis Because of obvious fac- 
tors, cases of volvulus and strangulated hernias 
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No 



Location of Infarction 

Artery 

Vein 

Embolism 

Throm- 

bosis 

Cause 

156 

m 

m 

Jejunum and ileum 

+ 



+ 

Mechanical (carononu) 

2760 

6r 

1 M 

Two portions 

8 cm jejunum 

1 portion colon 

(+> 

Portal, 

mesenteric 

(+> 

+ 

Cirrhosis of liver 

5735 


m 

180 cm Ileum 

4 * 


+ 


Aortic mural thrombi 

5917 ; 



125 cm jejunum 

+ 

. .1 


4 * 

Mechanical (card noma) 

6317 


n 

25 cm ileum 

4 * 



4 * 


15079 

73 

F 

Jejunum and ileum 

+ 


+ 



16537 

SI 

M 

250 cm ileum 


4 * 


+ 


17697 

71 

F 

Jejunum and fleum 

+ 


+ 

■ ■ 

Heart 

i8r6S 

64 

F 

Jejunum rnesenter> and ileum 

+ 


4 * 

i 

Heart 

18359 

ESI 

m 

Ascending colon 

4 * 


+ 

■ 

Heart 

18537 

| 69 

1 M 

Jejunum and fleum 

+ 


+ 

| Aorta 


this country at least, to the collecting of cases from 
the literature, and immediately he is faced by the 
facts that nearly all of the histones are incom- 
plete, there is no standard of observation, inter- 
pretation, or treatment, inaccuracies and omis- 
sions may exist in the reports, and there are not 
even definite cntena of what constitutes the clini- 
cal entity of essential mesenteric venous occlu- 
sion 

CoLLinis obviated some of these failings by tak- 
ing his material from the records of two very large, 
old, reputable institutions, and from the pnvate 
records of men whose ability he knew personally 
He was fortunate in being able to unearth as 
many cases as he did, we miss statistical correla- 
tion Larson’s, Ophuels’, and Ceelen’s reports are 
excellent but comprise only autopsy material, 
thus giving no idea of incidence m a general popu- 
lation, mortality rates, or the relative value of dif- 
ferent methods of treatment Robey could not 
supply the omissions in the records of the Boston 
City Hospital and thus lost much data which 
would have been of value In general, among the 
individual case reports, CoLLinis is probably 
right m feeling that the dramatic, successful 
cases stand a far greater chance of being reported 
than the obscure, prosaic cases which die without 
benefit of autopsy or operation, although the 
latter group undoubtedly forms a large propor- 
tion of the instances of this disease 

In Table II we summarize the mesenteric occlu- 
sions, both arterial and venous, included in the 
admissions to the New England Baptist and New 
England Deaconess Hospitals from 1928 to 1933 
inclusive and to the Palmer Memorial Hospital 
from July, 1927, to January, 1934- The number 
of cases of vascular occlusion, surgical specimens, 


and autopsies are taken from the records of the 
William L Shearer Pathological Laboratory, 
through which passes all of the pathological 
material from the hospitals mentioned, along 
with a very small percentage of work from other 
sources 

We have listed in the parallel columns of Table 
III the general statistical findings of 12 senes re- 
ported since 1913 The first column is based on 
Table II The second column presents the figures 
gathered by Robey covering a 33 year penod In 
column 3 are Flynn’s results of a 5 year penod at 
the Baylor Hospital Ophuels’, Larson’s, and 
Ceelen’s statistics in columns 4, 5 and 6 represent 
studies on consecutive autopsy senes Cokhinis’ 
figures in column 7 cover a penod of 25 years at 
the London and Guy’s Hospitals Brady’s 12 
cases shown m column 9 were found at the Johns 
Hopkins Hospital, while Reich’s, L Miller’s, and 
W Smith’s senes consists of cases gathered from 
the literature with the addition of a few new 
cases 

The general incidence of venous mesentenc 
thrombosis is extremely hard to calculate because 
of the ranty of the disease and the paucity of fig- 
ures According to what data we could gather, it 
is in the neighborhood of o 003 per cent of the 
general hospital population and o 05 per cent of 
the autopsy populations Table IV shows the 
exact figures in the seven available senes 
Robe}', unfortunately, does not give in his paper 
accurate figures on the occurrence of venous and 
artenal occlusions, saving, “In our autopsy rec- 
ords there is some differentiation between occlu- 
sion of a mesentenc artery' and vein, but the 
former far outnumber the latter” However 
although only 5 of his cases are definitely drag- 
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TUJLE Id — I.NCTDLNCE OF WE5ENTEJUC OCCLC5KJN 
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coolndurtloo or cwwnmt, then mo't men art computed Lb«r remit i with all trpe* cl sW 
wH looUa* foe (be dbea»e »od many cue* muM tenc oednafc* hooped together but the rr*a» 
pan cnrfCPrnLrrtL to probobfr the actual tnd- *tree mrite well In piadn*. the <C*ea« as*®* 
deace It lar hbcheT than tbr*e fijfo re* Indicate. tho«e clear] and middle life, atberoaclefteut*™ 
Va to the triad T lockJeoce of the arirriaj and cardiac failure fortiiuj the combined table* iEtfh“T 
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rrrr hrJry wri^htm* of oar materUJ *nlb the (hnnby an Infant 4 treet* oil Of oar caret « 
diabetic and cardiac patlmu who form a fcirpe known ip 44 per cent were under 4a- 
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TABLE V — AGE INCIDENCE OF VENOUS 


MESENTERIC OCCLUSION 


Vetn 

Cans 

0 to 9 

2 

10 to 19 

4 

20 to 29 

13 

30 to 39 

12 

40 to 49 

14 

5° to 59 

IS 

60 to 69 

10 

Unknown 

s 


TABLE VI — MORTALITY 



Cases 

Alive 

Dead 

Per cent 
Mortality 

Total number of cases 

7 S 

31 

44 

58 8 

Operative cases 

55 

3° 

25 

45 4 

ResecUon cases 

38 

25 

13 

34 2 

Cases not operated on 

20 

I 

19 

95 0 


TABLE VH — COMPARATIVE MORTALITY 



Penod 

Per 

cent 

Mor 

Author 

covered 

tabt> 

Jackson, Porter, and Quinby 

1874-1904 

92 

Trotter 

?i 874 - 19 i 3 

78 

Cokkims 

1900-1926 

83 

Warren and Eberbard 

1913-1933 

58 8 


TABLE VIII — DURATION OF SYMPTOMS 
AND MORTALITY 


Duration 

Cases 

Mortality 
Per cent 

0-12 hours 

4 

25 0 

13-24 hours 

12 

41 6 

25-48 hours 

9 

71 4 

3 days 

6 

33 3 

4 days. 

6 

83 3 

Above 4 days 

16 

78 6 


The disease seems to occur with about equal 
frequency in both sexes, 527 per cent of our cases 
being male, 45 9 per cent female, and 1 case un- 
specified, but it appears to favor the white race 
overwhelmingly, all but 2 of our cases being 
definitely white, 1 negro, and 1 may have been 
Chinese This probably merely reflects the hos- 
pital populations 

Table VI presents the mortality statistics with 
some results of treatment. Of the 75 cases re- 
ported, 44, or 58 8 per cent, died Fifty-five were 
operated on for the lesion and of these only 45 4 
per cent succumbed Thirtv-eight were subjected 
to resection with a mortality of 34 2 per cent 
Phrased differently, 31 of the original 75 survived, 
and of these 30 were operated upon and 25, or 
80 6 per cent, had resection Of the 20 not oper- 
ated upon, only 1 left the hospital alive 
The effect of more general recognition of the dis- 
ease, of improved technique in abdominal surgery , 
and of better recognition of the fact that surgery' 
offers almost the only hope of life that these pa- 
tients have is well illustrated bv a comparison of 
the general mortality compiled at approximately 
10 year intervals Cokkims’ total figure given 
here does not give a true representation of the 
facts because it includes cases bach as far as 1900, 
whereas it is generally recognized that the major 
improvements have come m the last 1 5 years 
The tabulation of mortality in relation to the 
duration of symptoms is extremelv misleading be- 
cause of several factors The most important one 
is the characteristic of the disease to proceed with 
moderate or no s\ mptoms before appearing in 
full blown form, thus making it often impossible 
to state the true duration of the disease We tried 
to figure m each case the time between the first 
appearance of realh acute symptoms and opera- 
tion or death, but m man\ could come to no con- 


clusion at all Also, the extent of the pathology 
found may bear no relation to the apparent dura- 
tion for symptoms, that is, m 1 case patient may 
have had symptoms for weeks and show relatively' 
little pathological change while another patient 
who has had symptoms for only a day may show 
necrosis of the entire bow r el However, from 
Table VIH and the findings of Cokkims, Reich, 
Eliot and Jameson, Larson, Klein, and others, we 
may say that after the onset of symptoms of in- 
testinal obstruction every' hour of delay lowers 
the patient’s chances of recovery The low figure 
for 3 days is probably a chance finding dependent 
upon the chances of such small senes, though it 
may indicate a very slight difference between the 
fulminating and more chronic tvpes of cases, but 
this is unlikely 

Mclver’s monograph on intestinal obstruction 
brings out several interesting points in this con- 
nection He collected 10 cases of mesentenc ob- 
struction m 335 cases of intestinal obstruction at 
the Massachusetts General Hospital, studied the 
relation of interference with circulation to the 
seriousness of all types of obstructions, and found 
that such interference raised the mortality from 
37 per cent to 53 per cent He states “—the most 
important factor go\ erning the pathology' and 
symptomatology', and largely determining the 
seventy of the illness is, paradoxically enough, not 
the blockage of the intestinal stream but the con- 
dition of the circulation to the involved segment 
of bowel ” A case in point is that of Guibal, a 
strangulation of a scrotal hernia involving several 
loops of bowel but exhibiting its senous pathology 
m a thrombosis of several mesentenc veins and 
infarction of a portion of bowel which apparently 
was not included in the sac and failing to show 
any mechanical obstruction of the lumen of the 
bowel 
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rturraa akd ecaovosxs 

In 1913, Reich made an erhsiatlve analysis of 
the symptom* of ocdiuion of the mesenteric ves- 
sel* and scried out an elaborate dud fat km of 
type* of the dfaeare. This haa been repeated and 
modified by numerous writer* notably EOot and 
Tame*on, KHn, and Wokten but while fa tereat 
tog from a statistical and theoretical point 0/ 
view doe* not aertn to u* to actranplah the nri 
mary purpoae of such mark— that a tbe darifica 
tion erf a symptom ample* for the benefit of tbe 
clinician Reich believe*, a* do Loop and othera, 
that there is a definite syndrome aside from the 
obstroctiv* and perltoniLk picture but become* 
Involved In technical niceties which confuse the 
pictare from a pnctlad starafpofat. Ro*s joe* 
farthest the other a ay and says, “The symptoms 
of mesenteric thrombosis, fn ao far as they nay be 
grasped are those of acute Intestinal ohatnicilan 
Essentially we are Inclined to agree with him, 
although there are *e\eral apedal features which 
if property evaluated ahouki help to eliminate the 
ordinary mechanical obstructions and t point 
tbe way to a correct diagnosis and a mere accu- 
rate prognosis. Colli nis believe* the disease to 
be diagnoaabie in about 60 per cent of tbe case* 
and itatc* rather forcibly —tbe prognosis and 
results of treatment ail! only improve *ben 
mesenteric oedunoo comes to occupy the impor 
taut nodtioo It d es e r ve* in surgery and Its duiical 
manifestations Leccrrs* sufliaently well known to 
make early diagnosis possible 

Pain b the presenting symptom In nearly all 
cues, and previous attacks of abdominal pain, 
with or without vomiting may be of great signifi- 
cance. It may bo localised or general andifiocal- 
faed may be fn any portion of the abdomen. Early 
In tbe dw ease U is apt to be intermittent or colic 
ICLe In character later bercsnbg rhythmic., and 
finally merging into the steady constant pain of 
pentooltu It mat also migrate, ooofuskio with 

ppeodicttis having often occurred because of the 
appearance of pam m the epigastrium or around 
the tn n hrhctts with a later movement to the right 
loser quadrant The on set b usually sodden and 
wry sev er e though there may be prmnooitory 
mild, transient pam before the acute crisis In a 
certain number of cases, as m our first caw teen fa 
retrospect, these eartieT pam* may be recognized 
aa representing rnfld attacks which did not result 
la aunjetent dafurtnnee of drcnktion t cause ob- 

tnsettoo 

Precedrog, accompanying, oc following the 00- 
aet of pain there may be editing, at firit reflex, 
later obstructive, and finally fecal or bloody 
Fecal vetrdting m regarded as rare by moat 


writers, though It was stated as bring p resen t a 
five of our cases, but It Is always a serious sad 
late sign and one of very bad prognostic Impes t 
ricinatcmesij c* some* hit more comm on, ocenr 
ring fa about 1 6 per cent of the cases reported. It 
fs considered a highly valuable diagnostic pefat 
and of some value prognostkaDy for It generally 
occurs rather late and Is apt to indicate a Won 
high la the jejunum bug* fa extent, and not 
amenable to treatment. It may conrist of bright 
red Wood, "coffee grounds vomftns, « may he 
determined only by the chemical testa 

\rither cawtfpstioo dot diarrhea can be mid 
to be characteristic of the disease, sometimes ore, 
sometimes another ocnarioruOy neither appear 
fag and often both occurring at d iff erent stage* 
of the attack- CoLUrds goes so far as to ray that, 
as fa cardncxna of the bowel “any altera tke in 
tbe normal action of the bowel* b Important He 
also befieres tbe enema to be of great diagnostic 
value particularly In the cases with coortipatk® 
wbere a high enem* can wash down what a para 
(yard bowd cannot roerve and thus *53 ahow 
blood which otherwise would not have been <fl»- 
envered. All writera consider mekna a diagnostic 
point fa differentia ting between thoae obstns: 
[loos with interference to the circulation and tfw* 
without, again a valuable prognostic hdp Strik 
fagty Utile mention U made cf the character « 
tbe stool fa the case reports which we collected, *> 
that *e are unable to draw any conduskaj* u to 
Its frequency from our own series but U b i»- 
eraHy stated to occur fa about 30 per cent d the 
cases, and Colkini* believe* that with the meet 
g ene ral use of the diagnostic enema thi* percent 
age would b* considerably Increased. 

Dblentiou oarura eariv or fate fa a boot one- 
ha If of the cases and tnaj fared e only the oppef 
or lower half of tbe abdomen 
Tbe temperature La general)} normal or *»■ 
normal, being at fast the tempera tare of shock, 
but later when gangrene and peritradti* ret fa it 
will, of course rise m lespoore t the infection 
Tbe pulse m more hkriy to be slightly elevated 
early and will generally be weak and In again 
character in contradistnictiou to the foil, house 
1 ng puhe of early febrile condition*- However 
there may be little or no alteration In elLheT poke 
or temperature for soma time, but the wkHs clcca 
count will nearly alwayi gi e the lw to thdra p - 
parent fadr of response Marked iera-cc vtor^V 
averaging from 15,000 to Kfico and often r frP g 
to 15,000 or to/no, ia one of the cwtstaodfar 
tare* of the abase a white count out 0/ aO pm- 
portion feueraljy to the apparent severity « t* 
llfaeaa later tie picture change* to the **»* 1 
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complex of peritonitis with marked shock And, 
finally, one of the most frightening aspects is the 
great speed with which many of these patients go 
on to death, in one of our cases the patient was 
dead within 3 hours of the appearance of the ini- 
tial symptoms 

, To repeat, sudden, severe abdominal pain, ac- 
companied possibly by vomiting, with diarrhea 
or sudden constipation, shock, subnormal temper- 
ature, a high leucocytosis, possibly with blood in 
the stools, and with diligent search presenting a 
predisposing cause, should always make the 
clinician include thrombosis of the mesenteric 
vessels among his possible diagnoses We use the 
word vessels here advisedly because, after all, a 
differential diagnosis between occlusion of the 
veins and arteries is highly speculative m the 
majority of cases 

PROGNOSIS AND TREATMENT 

Of prognosis and treatment, relatively little 
need be said The figures m Table VHI speak for 
themselves If the disease is diagnosed early, and 
operation performed with resection of the in- 
volved bowel and its mesentery, the prognosis is 
relatively good but falls rapidlv with every hour of 
delay until, after 24 hours of acute symptoms, the 
outlook becomes extremely bad We do not say 
hopeless, for such an attitude, which was that 
adopted in the first case which came to our atten- 
tion, results usually m nothing bemg attempted 
for the benefit of the patient, thus depriving him 
of whatever chances of recovery he may have had 
In s cases m our senes which recovered, the pa- 
tient is definitely described as bemg in “shock” or 
in “very bad condition” at the time of operation, 
further facts which incline us to the belief that 
when dealing with a condition which is known to 
be almost uniformly fatal without operative inter- 
ference, the only course is to give the patient 
whatever chance an operation may offer 

Considerable controversy raged at one time 
around what type of operation should be per- 
formed, but the consensus today seems to be that 
so long as the mfarcted bon el and its obstructed 
blood supply are removed, it makes very little 
difference what tvpe of procedure is used Anasto- 
mosis done at the time or later seems to give 
equally good results, and the surgeon’s judgment 
of the individual case must suffice Hartglass 
mentions the one exception to resection which we 
believe to be justified when he refers to a rare tvpe 
of case m which the mesenler) is mfarcted but the 
bowel is already getting adequate circulation from 
collateral sources, he urges careful investigation 
of cverv case m which the bowel looks to be m 


good condition, because in this type of case only 
the necrotic mesentery need be resected Obvi- 
ously great care must be exercised not only to be 
sure that the case is not an ordinary one m too 
early a stage to show bowel changes and that the 
bowel is really receiving circulation from other 
sources, but also care must be used in resecting the 
mesentery not to interfere with those channels 
The extent of the mfarcted bowel also seems to 
be of secondary importance, for death is reported 
when only a few centimeters are involved, while 
Wulsten reports, and quotes Doerfler as also re- 
porting, a case in which the patient recovered 
after resection of all but a few centimeters of upper 
jejunum and terminal ileum The important 
thing is not how much bowel is removed, but how 
necrotic it is and how long the patient has had to 
endure both the obstruction and the presence of 
toxic necrotic tissue Parker emphasizes very 
strongly that the surgeon must not be niggardly m 
the amount he resects, but must go far enough 
into apparently healthy bowel and mesentery to 
be sure that he is well beyond any region of incip- 
ient involvement, a task often requiring no little 


courage 


CASE REPORTS 


Case i P R., white male, age 67 years, was admitted 
under the care of Drs F Gorham, Brigham, and F H 
Lahey to the New England Deaconess Hospital September 
14, 1928, complaining of diarrhea and pain in legion of the 
anus For 1 week, 3 weeks before admission, he had had 
severe diarrhea, with 10 to 12 movements daily For the 
next 3 or 4 days he was completely consUpated and then 
had 3 to 4 movements a day , his usual number Ten days 
before admission one movement consisted of pure, fresh 
blood Two days before admission he had definite chills 
and for the past month had been somewhat feverish, with a 
highest recorded temperature of 102.4 degrees F Physical 
examination showed a well developed, obese, white male. 
The large, fatty abdomen was slightly distended but not 
tender Proctoscopic examination revealed bloody stools 
and a negative mucosa X-ray examination with the md of 
banum enema and a gastro-intestinal senes proved nega- 
te The urine showed a few red blood cells and mam 
white blood cells There was a slight amount of both sugar 
and albumin. The white blood count was 22,500, tempera 
ture 100 degrees F , pulse no, respiration 22 All stools 
contained blood Wassermann reaction was negativ e On 
the fourth day temperature rose to 101 6 degrees F and 
patient became jaundiced. He had no definite pain but 
marked weakness and sweating, with \ ague abdominal dis- 
tress Subsequently the chest showed ev idence of consoh 
dation Pulse rose to 1S0 and patient died 18 days after 
admission Chief anatomical diagnoses thrombosis of 
portal and mesentenc veins, syphilitic cirrhosis of In er 
Case 2 S W .white male age 51 years, was admitted 
under the ttre of Dr T H Lahey to the New England 
Deaconess Hospital about noon of July 2S, 10, 2 . is an 
emergency case He had had severe abdominal pain for 
about 6 days sudden m onset, originating high in the epi 
gastnum, and cramping ra character The pain had con- 
tinued without much change in intensity or location 
Constipation had been almost complete since the onset of 
the pam, the patient having had onlv one boa el moi emenl 
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The pulse was imperceptible, breathing spasmodic, belly 
distended, tympanitic above and dull at sides Blood was 
present in the rectum There was general abdominal ten 
derness and no peristaltic sound, no rigidity Patient died 
February 21, 1937, 15 minutes after arriving at clinic 
Autopsy chnicnl diagnosis — ileus or perforation 
Eight hundred cubic centimeters of bloody fluid was 
noted in the abdomen The upper third of the small intes- 
tine was blood soaked and swollen The spleen was large, 
adherent, the cut surface red, bulging, without normal 
architecture, and contained an infarct the size of a gram of 
com The splenic vein, portal vein, and the % eins of the 
mesentery and omentum were thrombosed The arteries 
were free The intestinal wall and mucous membranes were 
swollen, blood soaked, and sloughing The marrow of the 
femur was red and solid 

Diagnosis polycythemia rubra splenomegaly with in 
farct, thrombosis of mesenteric veins, and hepatic veins, 
hemorrhagic ascites 

9 Obadalek White male, aged iaH years The past 
history was negative Seven days before admission he was 
seized with severe abdominal pain and chills He unproved 
after 3 days and went to school The day of admission he 
was seized again while eating, by se\ ere pam, chills, and 
vomiting The last stool and passage of gas was 3 day's 
before admission Physical examination revealed abdomi- 
nal facies, tongue, dry, pulse, weak The abdomen was 
distended and tympanitic, worse above the umbilicus 
Board like spasm and diffuse tenderness were noted in both 
lower quadrants, worse on right. There was a shifting dull 
ness in the flanks Temperature was 38 8 degrees C , white 
blood cells, 0800, polymorphonuclear?, 85 per cent, no 
eosinophils Diagnosis appendiceal peritonitis At opera 
turn 500 cubic centimeters of free fluid was found in the 
abdomen — serosangumeous, with clots The jejunum was 
distended, dark blue in color, and the serosa was studded 
With petechuc The mesentery of this part of the gut was 1 
centimeter thick, edematous, pitted on pressure, and was 
shot through with hemorrhages which merged into a general 
hematoma at the base of the mesentery' The mesenteric 
lymph nodes were palpable Transition was sudden The 
contents of the bowel were seen through the wall as bloody 
fluid, and masses of Ascans lumbncoides were seen in all 
parts of the bowel Appendectomy was done Patient was 
discharged well after 18 day s 

ro Winters and Anderson \\ hite mate, aged 35 years 
Patient had been in the hospital for hemiplegia He was 
seen at 5 am when he was feeling ill, respirations were 
faint, and shallow, his expression anxious and his skin 
moist Pam was diffuse ana the abdomen was slightly dis- 
tended and ngid The temperature was 1006 degrees, 
pulse, 130 and weak He was seen again at n 15 pm in 
cxlrcmts The pulse was 130 and irregular Respiration 
wes 4° The sun was blue, perspiring, and cold The 
abdomen was markedly distended He \omited “coffee 
grounds” vomitus. The bowels had been moving about 
ci cry hour, with bloody movements He died in a few 
minutes 

Autopsy The intestines were tense dark red, and the 
belly contained a large amount of bloody fluid The omen 
turn was adherent to the body walls and contained one 
hemorrhagic area The transierse and descending colons 
were both negative Alt mesenlenc \eins and transverse 
gastro-epiploic veins contained clotted blood, and the 
terminal jiortion of the mesenteric vein was a firm, organ 
lzcd thrombus 

it Kratzeisen White, ? sex ? age Extirpation of the 
spleen was done Jnnuary 18 Wav 20, patient was seized 
with sudden pam in the back, worse on the left By Mav 
38 patient had definite ascites. Mav 30, looked bad, and 


again had sev ere cramping pain, no v omiting, no peristalsis, 
ascites worse June 11, exatus Patient vomited once, just 
before death. ClmicaUy had had polycythemia \ era 

Autopsy The portal vein was small and studded with 
thrombi The middle loops of the bowel were fully necrotic, 
showed hemorrhagic infarction of the mucosa and muscle, 
and the veins were thick walled and plugged with thrombi 
The upper loops showed punctate focal necroses The large 
bowel was intact 

12 Lommel (cited by Kratzeisen) White male aged 
42 years Patient had had intestinal colic and bloody 
stools 3 years before death Polycythemia and splenic 
tumor w ere present. He died of “embolus of superior mes 
entenc vein” and infarction of the bowel 

13 Loeb (cited by Kratzeisen) White female, aged 61 
years Patient was operated upon for a strangulated ileus 
but was found to have thrombosis of the portal vein and 
ileocolic vein at post mortem 

14. Bne (cited by Kratzeisen) White male, aged 42 
years Illness had been diagnosed as acute yellow atrophy 
of the liver Autopsy showed portal thrombosis and infarct 
of transverse colon, no ascites 

15 Smith, W White female, aged 28 years, was 
operated upon for an interval appendix After operation, 
the abdomen became distended, she vomited, and was ex- 
tremely constipated Temperature rose, the abdomen be 
came silent, and obvious peritonitis set m 

Autopsy Thrombus of “ileocolic v cm,” with gangrene 
of portion of the ileum 

16 Smith, W White female, aged 32 years Patient 
had had a hysterectomy and appendectomy 4 months be 
fore. The onset was acute, with nausea, vomiting, and 
paroxysmal pam continuously Temperature was 97 de- 
grees, pulse, 64, respiration, 30 The next day enemas 
yielded blood Patient lay on her back or side, knees 
flexed, and she was m great pam The abdomen was dis- 
tended and tympanitic, with definite rigidity of the lower 
quadrants White blood cells numbered 20,400, polymor- 
phonuclears, 85 per cent, unne, 1 per cent mdican. Tem- 
perature was 99 2 degrees, pulse, 76, respiration, 20 On 
the third day there was more tympany, less peristalsis, and 
the lower abdomen was ngid and tender The cervix was 
movable and not tender Enema brought pure blood The 
pulse was 100 At ojx; ration the peritoneum was found to 
be dark and free blood was present. Fifteen inches of ileum 
was dark and lustreless and the mesentery was thick and 
edematous The margins of the lesion were sharp Ko 
bands or adhesions were noted. The vessels were throm- 
bosed for an undetermined distance The loop was with- 
drawn, excised, and the ends of the ileum were sutured to 
the abdomen Anastomosis was done 4 weeks later, patient 
recovered 


-» a ■ • — »» juiu iijsiciccioniy 

had been done 2 years before Three months before she 
had bad a fall followed by nagging pam in the back. She was 
treated by a chiropractor At last visit, she told him she 
was constipated and he pommeled her abdomen severely 
On the way borne she developed severe pam and nausea 
She went to bed, applied heat, v omited a laxative, and took 
an ineffectual enema. She became distended and faint and 
dizzy She called a doctor who diagnosed acute small 
bowel obstruction Patient refused operation until next 
afternoon, during which tunc she had constant vomiting 
developed tenderness, distention, and a weak pulse. On 
admission she had marked Icucocytosis Xo blood was 
present in the stools At operation, considerable scro- 
sanguineous fluid was found as well as a few adhesions of 
the omentum to the anterior belly wall In the lower ileum 
an area S inches long, dark purple sou 'age like m consist’ 
ency, and covered with ‘ bloody lvmph” was noted The 
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days before admission, in spite of enemas. Tie abdomen 
was distended and sbghtly tender below and to tbe ngbt 
of tbe umbilicus. An indefinite tumor mass was palpable in 
this region Tympany and shifting dullness were present 
Operation bloody fluid was found in the peritoneal cavity 
The small bowel was blue and lustreless from “upper part” 
to within a few feet of the ileocecal vah e There was no 
sharp line of demarcation The arteries were engorged and 
the veins blue and cyanotic A collection of firm clots 
formed a mass in the upper portion of the mesentery The 
abdomen was dosed, it was felt that it would be too much 
to resect The vessels looked as if the inferior mesentenc 
lew was taking over the function of the superior vein 
Convalescence was unet entful 

57 Ross White male, aged 46 years Patient had had 
two attacks one 6 months and the other 1 sear before 
Two days before admission he had developed pain in the 
nght lower quadrant, had had no bowd movements and 
the abdomen had become distended A palpable mass was 
felt in the right lower quadrant Operation was done 4 
days after admission The bowel around the cecum was 
gangrenous There was no mechanical obstruction Au 
topsy showed through the operative wound, thrombosis 
of veins from the ascending colon 

a8 Ross. White male aged 52 years Patient gave a 7 
day history of paw, vomiting, ana constipation Be had 
not been operated upon Patient died 24 hours later 
“Mesentenc thrombosis with gangrene of proximal 4 to 6 
feet of ileum " 

39 Laws White male, aged 10 years Patient had had 
acute abdominal pain followed by 1 omiting A course ol 
calomel was followed by passage of a large quantity of 
blood, a few hours later two small bloody stools. The 
severe colic like pains continued with vomiting Four 
days later the abdomen was distended moderately, ngid, 
tender, especially below and to the nght of the umbilicus. 
Feces revealed nothing but tbe presence of old blood 
He was completely constipated and had complained for 
several years of abdominal pains in the mornings 
White blood count was 17,600, polymorphonudears 86 per 
cent At operation, considerable bloody fluid was found in 
the abdominal cavity Two feet of small intestine was 
found to be distended, edematous, and purple m color The 
line of demarcation was sharp at both ends A kink was 
found which was thought to be secondary to other patho- 
logical conditions Tbe mesentery was studded with hard 
lymph nodes of various sizes, thought to be tuberculous 
nodes The mesentenc veins corresponding to the damaged 
segment were thrombosed No resection was done Pa 
Lent was very dl for 2 more days and finally' recovered 
There was no return of the abdominal symptoms present 
belore operation. 

3° Nifong White male, aged 26 years The past his- 
tory revealed a similar attack 4 months before, for 5 days 
The present onset was sudden with vomiting He was given 
castor oil, enemas, and morphine Temperature was 97 
degrees The abdomen was ngid Operation was done 16 
hours later A perforated appendix and "thrombosed 
mesentery in the lower part of the ileum” were found The 
appendix was removed and 45 inches of deum Patient be 
came worse, developed wound infection, detention, dark 
bowel protruding into the wound, and died 11 days after 
operation. Autopsy was not granted 

31 Nifong White male, aged 21 years Patient gave 
the usual story', with a 6 days’ delay Bloody fluid was 
found m the abdomen and all the intestines were dis 
colored Resection was done of 60 inches of the worst look 
mg bowel and mesentery, which was ‘ hard and throm 
bosed " Death occurred 5 hours after operation No 
autopsy was granted 


32 Brady Colored male, aged 31 years Bilateral 
inguinal hernias had been operated upon and at apex of the 
nght sac there was found a large abscess The wall of the 
abscess was sutured to the abdominal wall through the 
nght rectus incision Patient died 4 days later Autopsy' 
thrombosis of infenor mesentenc vein, septic thrombosis 
of portal vein, no intestinal changes 

33 Brady' White male, aged 49 years Patient had had 
three admissions for cirrhosis and diabetes He developed 
sudden low abdominal pain 4 days before admission and 
died 2 days later Autopsy thrombosis of portal and 
superior mesentenc veins, hemorrhagic infarction of intes- 
tine, diabetes, cirrhosis of liver 

34 Brady U bite male, aged 52 years Patient gave a 
history of 3 weeks of pains in the abdomen and occasional 
v omiting, s days of increased sev enty Operation showed a 
gangrenous gut and engorged and blackened mesentery 
Tbe loop of the gut was brought out but was not resected. 
Enterostomy was done. Death occurred m 2 days Ne 
cropsy thrombosis of mesentenc vans, necrosis, and gan- 
grene of small intestine, general fibnnopurulent peritonitis 

35 Brady White female ; aged 45 years Patient had 
been on medical service with Raynaud’s phlebitis, and 
thrombosis of the left iliac vein She had had 10 days of 
pam in the lower abdomen, and 1 day of vomiting There 
was marled tenderness At operation, a mass was disclosed 
in the upper abdomen made up of matted loops of bowel 
near the point of gangrene. Thirty inches of bowel was 
removed and a lateral anastomosis was done The pa- 
tient recovered. 

36 Brady White female, aged 31 years. Patient had 
had severe back pam and vomiting for 8 days This was 
replaced by epigastric pam and debnum Red blood ceils, 
7 ; 6So,oco, hemoglobin, 112 At operation, a coil of intes- 
tine, distended and black, was noted No pulsation was 
present in the mesentenc arteries Resection of 60 inches of 
the bowel and lateral anastomosis were done but patient 
died m 24 hours Autopsy polycythemia, atrophy of the 
hver, thrombosis of branches of portal vein with extension 
to mesentenc veins from stomach, intestine, and spleen, 
hypoplasia of bone marrow, infarction of small intestine 
and acute pentomtis 


37 rsraay u nite temaie, aged 24 years Patient gave 
a history' of rheumatic fever and edema of ankles She had 
had a miscamage 10 day's before admission She was suf- 
fering from sudden pam and vomiting She was admitted 
to the hospital after having been in irrational state for 30 
houra The white blood count was 23,000, temperature, 
102 degrees Mitral stenosis and insufficiency, ngidity and 
spasm of the abdomen were noted. Operation consisted 
in the removal of 40 inches of gangrenous mesentery and 
intestine The peritoneal cavity contained considerable 
bloody fluid. A secondary anastomosis was done and the 
patient recovered Premortem thrombi and white cells 
were found in the vein Itimina and walls. 

38 Johnson. White male, aged 55 years The past 
history was negativ e The present illness was sudden, with 
general abdominal pam Vomiting followed 30 minutes 
later, along with an increase in pam. Patient bad had no 
bowel mov ement since the day before There was a board 
like rigidity with marked tenderness Temperature was 
95 a degrees, pulse, 32 There was discoloration of the 
abdomen as seen m an ectopic pregnancy Operation dis- 
closed bloody' fluid in the abdomen. The mesentery', part of 
the jejunum, and part of the ileum, were of a dark purple 
color "Mesentery was so thickened and intestine so 
edematous and so moist that the diagnosis was made of a 
thrombosis or embolism of the mesentenc veins rather than 
°Uri ar H nes ” Four feet “hd 2 inches of bowel was re- 
sected and patient made an unev entful recov cry 
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swollen and without pulsation The veins did not bleed 
Patient recovered after abscess in the sound, fecal fistula, 
and right femoral phlebitis 

50 Eliot. Male, aged Go tears Patient had had 
phoid and phlebitis years before Two dav s before admis- 
sion to the hospital he had had abdominal discomfort and 
nausea The nest da) his condition was about the same 
He tried indigestion remedies but became worse, with pain 
settling in the right lower quadrant The bowels began 
moving and he passed bismuth taken during the first da> 
There were tenderness and ngidit) on the right m the re 
gion of the umbilicus, no distention Pulse was 120, white 
blood cells, 23,000, polymorphonuclcars, 03 per cent At 
operation, 14 inches of purple colored bon el, 10 inches from 
the cecum, was resected The % eins were thrombosed and 
had no pulsation Twent> four hours later, patient was in 
good condition but dev eloped sudden severe pain The ab 
domcn was reopened and a perforation was found 6 inches 
from the cccum Death occurred 8 hours later Micro 
scopic examination extensive venous thrombosis 

51 Eliot. Male, aged 3S years One hour after dad) 
bowel movement, he was seized with general abdominal 
pain, doll, constant, and persistent, no nausea or v omiting 
He was rebel ed by morphia that night The second da) , 
the same condition prcvaded, with the addition of blood) 
stools A high od enema gave dark blood On the third 
da), the patn was less, temperature, too, pulse, 80 Pa 
tient looked well There were tenderness and ngidit) in 
the right lower quadrant. Rectal tenderness was bilateral 
There was no palpable tumor Operation disclosed blood) 
fluid, 2 feet from the cecum, 20 inches of necrotic bowel 
with sharp demarcation The v eins were thrombosed and 
had no pulsation Resection of 32 inches of bowel, anasto- 
mosis, rccov er> 

52 \\ cil (cited b) Eliot) female, aged 52 ) ears Obsti 
pation had been noted for 3 ) cars Present illness began 
with sudden abdominal pain, general , and vomiting Belly 
was soft with tenderness and resistance ov er the bladder 
and the left lower quadrant There w as slight distention 
Pelvic examination showed sensitive elongate tumor 
Pulse was 90, temperature, 97 6 degrees Operation dis 
closed blood) fluid in the abdomen, 2 feet of bluish red 
intestine with sharp line of demarcation , mesenter) edema 
tous, and veins thrombosed Resection and ileocolostom) 
resulted in recovery 

53 Davis (etted by Eliot) While female, 45 years of 
age F11 c years before, patient had a similar attack for 2 or 
3 days and again 2 years before, both of w hich cleared up 
“For days” she had had general mild abdominal pam 
Patient menstruated and pain became worse and paroxvs 
mal in type The pulse and temperature were subnormal 
Patient was in mflo shock but operation was dela) ed The 
next day she vomited and had tenderness and slight 
ngidity Enema brought bloody fluid The abdomen was 
distended, fluid was felt in the flanks and penstabis was 
visible. Operation was done about 40 hours after onset 
Blood) fluid was found in the abdomen There were 18 
inches of small bowel, rigid and deep purple in color 
There was a sharp margin above and below The raesen 
tery was thickened and the \ essel thrombosed Resection 
was done with secondary anastomosis Patient was dis 
charged well 

34 Mole ? race, male, aged 42 years Patient was 
admitted to the hospital during a cholera epidemic. Onset 
was 24 hours before, with vomiting watery diarrhea, and 
cramps in the legs He was pulseless and lived only 24 
hours The abdomen became distended shortly before 
death Autopsy showed the lower part of the small bowel 
distended, 3 feet at lower end dark chocolate color, with 
here and there thin exudate on the surface, most of the 


peritoneum was shin) , mesenteric lymph nodes were en- 
larged Some mesenteric veins were thrombosed from the 
foot of the mesenter) to the bowel wall, others were free 
The bowel contents were blood) rather than nee water m 
appearance Microscopicall) the mucosa was markedl) 
thickened and filled with congested blood \ essels and hem- 
orrhages Man) foci of necrosis were noted in the mucosa 
and wall Pe) cTs patches were markedly congested 

33 West \\ lute female, aged 20 )ears Patient was 
admitted to the hospital giving a history of sev ere abdomi 
nal pam for 3 days, increasing m sevent) and associated 
with vomiting The abdomen was distended and tender, 
and patient was unable to co-opcrate On deep forcible 
palpation, a mass was felt to the left of the spinal column 
Pulse was 120 temperature 101 5 degrees Operation was 
done 8 hours later All of the 'mall intestine appeared far 
adv anccd toward gangrene The superior mesentcnc % cs- 
scls were constricted b> a band passing across the abdomi- 
nal canty just abov e the umbilicus, which prm ed to be 
the mesentery ot the cccum which had rev olv cd toward the 
left The appendix was inflamed The adhesions were 
freed, the appendix was removed, and the cecum revolved 
and fixed The bowel began to regam color and was not 
resected Patient recovered Double p)osalpmx was not 
operated upon 

36 Michael White female, aged ")oung” Young 
woman had previously been well except for a miscarriage 
4 months before For 1 month she had had occasional \ om- 
iting and suddenly dev eloped intense, paroxysmal umbilical 
pam The spleen was enlarged, and the patient showed an 
anemia of 3S per cent At operation 3 meters of the small 
bowel, edematous and discolored along with the correspond 
mg mesentery were noted and resected The veins were 
found to be thrombosed She recovered One month after 
operation she developed femoral phlebitis which soon sub- 
sided 

37 Geppert. \\ hite male, aged 40 ) ears Three days 
before he had had a sudden attack of severe colic-like pam 
in the upper abdomen, no fever, diarrhea, obstipation, or 
vomiting The last bowel movement was 30 hours before 
admission on tbe third dav There was some tenderness in 
the left upper quadrant, with slight ngidit) No free fluid 
ot peritonitis was found After a short tame patient had an 
exacerbation of symptoms, vomited blood) fluid, went into 
collapse, and died The condition was diagnosed cluucallv 
as mesentenc thrombosis Autopsv revealed 500 cubic 
centimeters of serosangumeous fluid m the lesser pentoneal 
canty From the beginning of the jejunum for 1 meter, the 
bowel was dark blue red in color and the mesenter) thick 
ened toward the portal region The mesentenc vessel con 
tamed thrombi with dark center and pale margin The 
jejunal stem of the superior mesentenc vein was occluded 
throughout bv dark red, fresh thrombus The wall of the 
v ein was three times normal thickness as was true of the 
splenic and portal veins The oldest thrombus 6 centi- 
meters long was found near the splenic portal junction 
The last 4 centimeters of the portal stem was clear The 
stomach mucosa was hemorrhagic and doughy Micro- 
scopic examination confirmed the gross Themtima of the 
v eins was thickened and the elastica markedl) increased 
Many mfarcts were found in the bier and were thought to 
represent old and recent phlebitis Fat necrosis was found 
in the pancreas 

38 Bucura. White female, aged 23 years Patient had 
had a normal delivery on January G, after a pregnancy 
which gave symptoms of impending eclampsia but never 
progressed to actual convulsions On Januar) 16, she was 
suddenly seized with vomiting and cramps She became 
completely constipated The next day she was much worse 
and the abdomen was generall) tender At operation the 
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WARREN, EBERHARD MESENTERIC VENOUS THROMBOSIS 


dir was thought of Physical examination revealed disten 
tion, spasm, and tenderness in the right lower quadrant, 
less on the left. Temperature was 37 1 degrees C , pulse, 
104 He had passed gas and vomited the daj before 
Operation disclosed cloudy fluid in the abdomen and 
“secondary appendicitis ” A tumor was felt which prov cd 
to be small bowel and was gangrenous No hanking or 
mechanical obstruction was present. The mesentery' was 
swollen and gray in color Resection of r 6 meters was 
done. The veins of the mesentery were found to be throm- 
bosed Autopsy next day revealed the portal vein stem 
thrombosed from a narrow point behind the pancreas down 
into the mesenteric vein but clear above this point, cirrhosis 
of mild degree, old thickening of the vein wall at the 
initial point of the thrombosis which was thought to repre 
sent an old canalized thrombus with new thrombosis super- 
imposed Infarction of the bowel had extended 

70 Hedlund \\ hite female, aged 36 years Patient had 
a thrombosis in the superior mesenteric vein and ileus 
hint and a half months previously she had had a tubal 
abortion with operation Since then she had had occasional 
colic lihepain On November 28, 1913, she was seized with 
severe pain in the entire abdomen, diffuse Temperature 
was 37 4 degrees C , pulse, 74 After several hours, the 
pain became less There were occasional peristaltic sounds 
over the umbilicus, no distention, pelvis negative, no ab- 
dominal resistance, no flatus At operation a resection of 4 
centimeters of jejunum was done along with the adjoining 
mesentery Patient died during the night Autopsy re- 
vealed hemorrhagic infarct of intestine at site of operation 
and mescntcnc venous thrombosis 

71 Bonnet White female, aged 28 y ears Patient was 
operated upon on December 20 for pelvic inflammatory 
disease On August 30 of the following y ear she dev eloped 
sudden epigastric pam, not relieved by morphine, and 
vomiting, not fecal. She was given castor oil, enemas 
pituitnn, and olive oil per rectum, without results except 
some flatus No blood or distention was found but there 
was slight ngidity of the muscles She became worse pain 
became rhy thmic, and masses became palpable in the ab 
domcn Operation revealed bloody fluid in the abdomen 
The bowel was mfarctcd as well as a V shaped piece of 
mesentery within 2 feet of the cecum A resection of 224 
centimeters of ileum was done and as well an end to end 
anastomosis Patient wis in shock but recovered and left 
the hospital She was well 6 months later 

7 3 Silhol and Bourde White mile, aged 60 years 
Patient was admitted to the hospital, vomiting, with dis- 
tention, and without passage of gas lie gav c lnston of 
sudden onset of pain in the left flank which became worse 
A palpable miss was noted in the left iliac fossa — diagnosed 
carcinoma of the sigmoid or volvulus of the pelvic colon 
At operation a loop of ileum, 25 centimeters long, was 
found, turgul and purple, in the iliac fossa The mesentery 
was also mvolv ed Resection and end to-end anastomosis 
were done. Patient died 8 hours later Pathological report 
the specimen consists of 32 centimeters of resected bowel 
with sudden transition between norma! and mfarctcd bowel 
Confirmed venous thrombosis microscopicallv 

7,1 Cabot Case 13502 White female, aged 46 years 
Patient gave a history of trouble with abdominal di<com 
fort, nausea and dizziness for mans vears more marked 
during last j vears 1 hrec y ears before she had had * in 
testmal grippe’ nt winch time she passed large quantities 
of mucus Seven weeks before she developed soreness in 
jhc epigastrium which became worse and mov ed to the left 
lower quadrant about : week before admission No 
respiraiory svmptoms or jaundice were noted The farm's 
history was positive for carcinoma The past hasten. wa» 
negative csc.pt for slight hypertension and subjective 
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symptoms Patient walked into the ward but later was 
seen holding the abdomen as if in great pam Examination 
was difficult because of obesity, but apparently she had a 
large tender liver, a mov able tender mass in the left lower 
quadrant. Blood pressure was 140/70, white blood count 
10-20000 The unne showed trace of sugar, slight trace of 
albumin, 15 to 20 white blood cells, and an occasional red 
blood cell at one examination The stools and vomitus 
were guaiac positive, no free hydrochloric and was noted. 
X-ray examination was negative. Temperature was too g 
degrees, respiration, 20, pulse, 77, rising to 99 Four days 
later note states that patient was too ill for a banum enema. 
Constant v omiting and abdominal pain required morphine. 
July r, 6 days after admission to the hospital, she was 
operated upon The abdomen wis found to contain much 
fluid Thrombosisof the superior mesenteric vein branches, 
with gangrene of the intestines was noted, also thidcmng 
of the mesentery of the transverse colon The bowel was 
resected and lateral anastomosis was done Patient died 
the next day Pathological report showed carcinoma of 
the stomach with two ulcer craters Attached to the stom- 
ach carcinoma was a large tumor of the mesentery and 
transv erse colon wl ich, by pressure and direct growth 
around the vessels, caused thrombosis of both veins and 
arteries 

SUintAKA 

Two new cases of intestinal obstruction caused 
by thrombosis of the mesenteric veins are pre- 
sented along with 73 other cases collected from 
the literature and a general review of the litera- 
ture from 19x3 to 1933 

The pathological process is analyzed and an 
explanation given of the development of obstruc- 
tion and hemorrhagic infarction following either 
artenal or venous occlusion 

\ list of some of the more common etiological 
factors and predisposing causes is presented, with 
the conclusion that septic abdominal processes 
and cirrhosis of the liver are of the greatest 
importance 

A statistical analysis of several senes of cases 
reveals the general incidence of the disease to be 
from o 003 per cent to o 007 per cent, and also 
that there has been a great improvement in the 
last few years, both m diagnosis and the results of 
treatment 

No definite svmptom complex can be dis- 
covered to set the disease apart is a clinical en- 
ntv , but rather it is classed as a fairlv character- 
istic tvpc of intestinal obstruction with diagnostic 
possibilities of about 60 per cent 

Treatment is limited to exploration and resec- 
tion of mfarctcd bowel and mesenten, with a 
good prognosis in the cases operated upon during 
the first 12 hours of 3 cutc symptoms and in cx- 
trcmclv bad prognosis after ’4S hours 

bibi iogr \rm 

1 \r>i>i-o\,0 I A careoi tbrombiv <.ofacoa« derabtr 
porunn o r tie sujvenor rne-en’e-ic vcsn-li without 
anv rii covcraWc cau*e Bra J s Jrt . 



SURGERV GYN£COLOG\ AND OBSTETRICS 


B 'ccc.k U cm rTdalteCia* tVt n*w tx nteiE 
tfnqoo trtc rf*ect«o tk 4 »Hni U aa dltflntw 
XtO* Ly *• eha , 933* 30 6j 
j BtACtmt, J K. Mmstenc tB/ooBcwb and cato- 
bam tpott is c*m. fioarii M J. «t g K 
4 Bxvdt Lin Mtaentaric -ntaeuiaj ccaanoa. Ar<h 
Sur* 9*3. a j 

I Bmx Q«*kS by katrraau 

Umii PwnpralcT Mr*r*ttrL« Strive* rerrcfcirMa 
*rt« o " ~ 


j Botvtt T-camra. lfoaatA: ti xnmJmtit «itk S'. 

dcbac d Lrttatkit metlrej Mad Sit SijiR,yj JO* 

a Craor Cure ijdi Bo»too U tS ] gr? 97 


g Crruia, 1A Ocher bto pon ti fcBe Daraoafar J7 


m 


Idmn der Pfartadrr Bart Um B cj*»ctf 


1 Sac ■ 


Jcwwt, C, M Mnartatjc tinsohoaa apart M 
cut mth rrcorcrj XBaefcU J jg 5.41 #kl 

Sc* m3*. Cor U, ftp? rd >3 /Wcdw 
Jack**, Porter rod Ob»Bt 
t) tr a, EtotT. EoBoiam tod ttooedma » d d* 
«*p«nc4- wc*ew*ne wtoy Bwj Gywc. L Ct* 
*V* JJ 5 *i- 

ixman, E FoJrertWnrfe m*l Wir tt fe lB *- 
U« »t> daaa PwBowradicts larM** da li»«r 
Hioijikreiwon-4. Arch l path AMt npj. 

•*44 4*7 

Keko >«rh«i apart At V ntiumm mntciirrt 

Khar CMrnrtw imtTAlhi. 1. CWr , ifjj, j p 

Kc*w«>i. Z« DfetnMe der Gashd* drr AtUt* 
axaatttcncae Boertb. Bed Zltdx *64, j rr» 
Lxwco. L. IX 3 Jrar*ttf)C r*»c»l»r mlaa t*rj 


Hi C* 7 Cv t An*t It njwl , . 

Qartad By Jackroo, Porter, tad Qaiaby 
Coctrrt*. A j Marnierx VaacaixrDrrkuaoei ffa 
^wiit'o oaft 

Core ox, H * TfcaoraboMaind ttaboitn \n\rxi. 
M J , 9 * ©S 174 
l Ptrti Qxrtedtry tiotaadjanwacai 
14 Ireirrt, J B 4xat« iclrrboa! afca*rurti«i Raad *4 
W* tina Ve-w \ ork Suu Medici AMooateM Meat 
L»t JtrtM, 9» 9 Kn* \ ori State J Med 9*9, 
•3 jJ} 

j Dart**, B. Hate w dor* alaeTvvlfcraa da Urontaw 
«£seai4nmM Arch d csl da Paj4»r iLjeaL, 
1937 T *70- 

6 YJttwttta, A A tad Satt&s, H A Meataterlc 
ntatitt *xiu**t* Gjtkc *C»*t tji3, 17 


l Lv»v O M MtiKOtrtvt t 

> Linn, it *S*«r d* Foipai de» Veadhiw In 
Arteru retd d taptatx Vrdi ( path Vm( 
* 7*. *jr*®9 

i. Idea Uoxt armaacnt/A pUeriotrsaifA £adutxa- 
ta Dartacba card Wcteackr 1*9, j 4) 

Lox» Quoted br Km au a o i 
LflMU. Oootrd bf KnUateco 
1 Loo* R C iloatitanc mactd«t oeduafo*. J A* 


[ S*3 


j torn F I indjAKOtP* J W iXoMtede iW 
Uoa. A»» S«tx, 9 5,41 yij 
I YtULtmKta, H* Vert*! report At AairtlKWr \ mo 
»• |I«*)Utrt Sitatma; tob 07 Bari 

Ua VichaaSu- 9 L je 94 
9 FlT'T. C TV Lrttetxac) ocatraetio* T«x»i Stele J 
MtJ , W » *J4 

»o. Fiu *, Leva Mwotrrfc »ac*kr occfatwi report 
trf Uro c*an u (tiilrr* An J Sot* 913. j? 


iJobattecdo* MoJ 


O ut vat . F »d %aort3 cd, K >l«a«'.m*!r»ne-* 


J na] k 


Cnaiun T tabohe do Art enaa hqomku 

W*arrf> tarrl Jyicbr »j, 4 4 
4 G*0AX, 5 C Cna d UMol ab«rocU)0 by tkfon 
hew d Baamtmc not Laacrt, «i4 

Tart™ S«rtlr«T*t Med 


3 t, oi 


14 Oo«r, V U (BintawlataAnKTia 
915 9 ** 

j Grrax 3k*tr*td f Path p*th A**i 

*6 Gc raAtjriu* 1 & Sltra rtuojoda 

Itana c* tnpi» V tt*k da U Uaoeahca* do vua 

tr-txa aafanttevtaa d»*» rertVBn p>( 

brfMxm BaD « mi» Sot »a< da Cior 


*7 liteiroiAM, M 1 aI» retea ukUrvti*«> Btaatfrepw 


MrCiAVAA-Vii, $ ’ \ Um ferk t beo a cha a k, r^rfi 
of caaa fc*r raoatha oi «ae; UUl tawoU J 

Mxiore *f Jl* TVrocnbotla 0/ aoperiar ■aaoteoe 
eraaHa, Wh McraadoJ reaectJan d *J tacW R 
jaXaroai lion*. 8*nt Qcb N Ajaarta, Ki’A 

ia*£vT i^ 7 Ocriadow d mmUk T 
Soot* Seer* Am 14m 14 uS 
UvcLxoo, J A Aeota utadnaJ o) 

Rrr d Rer 0*3, »d 30 
U Im, 1[ A Acata fartratuaal ttetrottioa Ala J 
Stttj 91i. *9 tdj . . , f ,, 

UAmxp Aunt, and Avm* vrot. V » tw 
ClaMjao Error de dwjzwalic duo » 
tiroaidaaa <k» apa* BtaatA&jao Areh d 
r «PP*r H, I Sr 

Ma.atvtv, P R Tkrao»ba»M (a meMatrrk rtf» 
Nader} T yta efa GcaceaA M 1*0 A* 
Mnctadoil Aa If An MJ, SJ 
MnUtuH A TVreanlw«a d tk» »oe«»ry «Rkrt 
port d caar Soerthwot Med ♦»*, I , 
MtLUi, L I Ifearoterrc tire*si»a*, »*k rr-b* * 
tin htmtara Coknda Med 9 *, ** +* . 

Mtitnu, J T JfeBaterfc OowahoM T 
Sorj A»a 93 j . _ 

U >n U Lwra \ rur d aanoitenc 
n yaolli erapaatio* free* eaaeattac tahetraa^ 
fVaod Bra ) Ctn)3 Da g 4, jot 
Uw.t R Hrea K> Cnoaoai pubofctfcal ojadrticM 
d the vatatwe* Ciua* il I W M J . 
Uonrs,Pimi TVrtaobaaadaka nor ad»e»«r»^ 
' “ rt antra Soc atut da Par H**- 


»S Uttar vp, ] \ TVraaboRt *»d enBdna d n*eaen 

tanc f*V tijnn, 5 ; y l(j 
» Juroat \ PatycTthaernja uad Meaesteradvears 
thraa!»ae rk« liaoekaxra ao t airnyeeiemrafa 
Mrtb d Orxarrt d M«3 Uuu «p< 4 iU 
« a J vetaore, Poan*. aad Qi var Ueac«t»T»; (nlafae 

J Am M Vm cCh, 4 rVk 


> Ntrcrvj, F G Sataa ateer rab—a am mrttm ter* af* 
djanoa te J Jw SJtlBJ 
i 0»uwH,U vre* 7 basiaaa l» GeBJat drt V*^ 


1 aaperwr fc« «aera 


}^AiV* 

ViiankmeMfer ZeataBd ( C3ac 9^1 St JJ* 

> Oratxu *. CLUta ta»< « aI «tv»t a t**t 
i,Va*ir»S ■■ U<MI Stedard OaB- rrra, n*’ 



6o 


w *Rrex 

’ Gerhard 

L. Dne O h*n~-. 


6, 


*" n, 'eau fe^ bose des V, d Bort kau.t 71 ^n, ,, WlB OSTS 

V,, Uoe aose “ ], aiss eaux * riL ~ 

<>» *&n. „ sti'H'-XTrs*' 

3 * iB Hovnz S»r , ad inn v ^mbosK ’ 

* „ aa^SBS-SiSsg-*- 

3S - cnjft* c/er w " Su *. 

s 'S,r^4' s s?«:«sts. ? » 


72 


74 


cs 


Si 


- r-- 

^eseajen,;" c £nj{, 0 . Soutfi,^-. 

^ a-bo „ of : 

■ '§*B£^e 

» SS^&V a "“ '' P "" C - 

JS „£ l r'.,u c fc«^ 

'e4/ s £ °f>stru cl , r Jckso ”' 1’ortcr 

'* c ° »« 

u FC r mcKcn 

^S^ 3 % ' un art- 

Sj 'Hm[ eB n teflc 3 %rn Un? ejr >er n Ct 

iS *« 

a,r -pfp.' 



EDITORIALS 


SURGERY GYNECOLOGY 
AND OBSTE TRICS 

Fauncin II Maxtor M.D 
founder and Managing Editor 


1905 *«s 

tux» B Cj.-*vv».y, W D 

TA& at 

Local Dirt*, M D 

Awockt* Zthior 

Demin C U D 

Awockta, EdhorUJ SuJ 

JULY 

IMS 

THE SO CALLED 

LIVER DEATH 


SYNBKOME IN SURGERY 

C HARLES GORDON HEYD *u the 
first to point out the significance of 
the so called Ever deaths which some 
times follow biliary surgery and which are 
not to be explained by the usual factor* of 
shock, hemorrhage embolism Infection and 
respiratory complications. Such case* It is 
txnr recognized, fall into two distinct group* 
la the first death occur* promptly after opera 
lion hyperpyrexia Is the outstanding symp- 
tom and degenerative changes In the brer are 
the only notable aatopty finding In the *et 
ond group death Is deferred for 10 to 14 days, 
or even longer uremic symptoms predomi- 
nate, mod autopsy reveal* the fiver changes 
Just described pins similar degenerative 
changes In the convoluted tabaka a! the kid 
new For these case* no universally appli 
cable explanation ha* yet been advanced 
A* the Interest In thU type of death ha* 
In creased there has been an increasing feekng 
that the syndrome Is not confined to biliary 
surgery but occurs and not Infrequently la 
other postoperative conditions Heyd in hi* 


original communication mentioned that It 
might occur In both pancreatic and gutro- 
intestinal surgery Furtwaengkr Stanton, 
axtd Hdwig and Orr observed It in cases of 
fiver trauma, and the last named author* also 
noted It as a late complication of mammary 
carcinoma. LeNoir noted it alter surge} 
for gastric nicer and Connell who la 1931 
had stated that the syndrome wa* oettr 
apparent except after biliary surgery with- 
drew the observation in 1934 and stated that 
he had since Identified It after operalioc* S* 
ovarian cyst, aterine fibroids, interval tp- 
peadidti* and ventral berala. Hater wto 
hta never seen It after bffiary surgery ob- 
served it after a splenectomy for sejpowd 
Band ■ disease. The j6 cases 0/ postoperative 
heat stroke collected by Cutting only a fnr 
of which followed biliary surgery seem Ekriy 
In the fight of our present knowledge to UE 
Into the same category 
In a itody of the records of the New Orleans 
Charity Hospital for the last 7# years, we 
have been able to locate sj fiver deaths after 
gall -bladder surgery this being the largest 
single group reported In the literature to dste, 
as well as 5 cases of pancreatitis and 6 cases 
of fiver trauma which dearly fit Heyd 1 * origi- 
nal classification Furthermore, In a series of 
carnally selected recent aatopaies cemjwtol 
burns. Intestinal obstruction, and thyroid dis- 
ease we were able to find case after case In 
which there waa evident a striking paralleScn 
with the deaths which occurred after surgery 
foe biliary sod pancreatic disease and after 
fiver trauma In most Instances, when the din- 

-£5L r : jaisraa, t 
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ical course was typical the postmortem find- 
ings were also typical, 1 e , necrotic changes 
m the liver, with or without similar changes 
m the convoluted tubules of the kidneys, de- 
pending upon how long the patient lived after 
operation had been performed or after injury 
had been sustained 

Our own hypothesis which is based upon 
a study of the cases just listed and upon a 
senes of personal experiments , 1 is that the 
same syndrome is apparent and the same un- 
derlying factors are operative in all of these 
conditions, as well as in many others, perhaps, 
in which it has not yet been recognized In 
such cases, we postulate, the underlying 
factor is some degree of liver damage which is 
not incompatible with the strain of normal 
life but which is incompatible with the added 
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strain of disease or of trauma When this 
strain is superimposed upon the existing 
hepatic disability, the damaged liver cells, 
failing m their function, release into the cir- 
culation some potent toxic substance This 
substance, circulating m the blood, is excreted 
by the kidneys through the conxoluted tu- 
bules, which, unfitted by nature for such a 
load, break under it It seems not unreason- 
able to assume, further, that the h\er kidney 
symdrome is a single pathological process, 
rapid hyperpyTexia deaths, in which only 
fiver changes are apparent at autopsy , being 
simply the first stage of the process which, 
if it continues, later terminates m the uremic 
type of death, with renal as well as hepatic 
changes apparent at autopsy' 

Frederick Fitzherbert Boxce 
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I N pj6 the Cocnectfcut Laed Company bocght 
Hurt tnJBiod Km cf had la the Connecticut 
ttestern Reserve and bream* the dominant la 
Bweace In northeastern Ohio sending oat a pn! 
many settlers from New Eofkod 
Os Msrcb i, Sj4 tbe Ohio Legklatare po**ed 
two bQi* of (real rignrhcaoce t the Ohio Slat* Ual 
reTflt) ah kb m dadoed to In etU bibbed tn 
CoJumbcr b) the net* legUfatire bod 7 forty-two 
yrir* Utrr tba first tu a charter tor tha aty of 
Griumbws » Inch tfan Its fewwHat In 4 had been 
* borough tb« secoad vm a charter tor the UJ- 
ioogbby UaJrm/tr of Late Erie to b* located at 
CEagrim, 0 h*o This charter (arc tba power to 
tram degree* bi lb* Art*, Sciences and fWrsrioa* 
('bacriojkter to be renamed la honor of It* Uniter 
«ty tVtllxigkby ni at that tfana "a benatifnl 
port to a hi th* northeast ernrooat center of Cay* 
Lap Cocnty— distance to mile* sort banat of CWe- 
kod The adage had ttx adraeUges of a library 
led are Ircsurn, a hlatorscal nciaCt aod a debating 
sodrtr where poirtwal, aoatJ aod scientific qots- 
lloos ««* discussed About 1830, lb* era of rtri- 
rond* had began to Intrigue the pwLOc naad On 
of tbe rarww* redrosd prefects which promptly roa* 
la OMa was to bare t icrmtmn t lb* twtth of tha 
CWgrla Rierf Tha eBhgera had risioe* of Chagrin 
becrif ag * f 1 ** 1 ^ 1 ^ port \\ th the** tipoctatMu 
fame the earning lot a peat unfrerwt> 

As mult dwrtn d t u rt n of tba town foe pijsi 
nan* od seven la para, were created a corporation 


aoder the aunt of Wtlloaghby Uahmrty of Lai* 
Erie Only tbe Medical Department, bra cm «*• 
organaed Then were t Ui*t Uar nwom for ibi 
la the firat place tbm w«« aemal aesdetahs la the 
Heatern Ret es t t and gradoitkM from any of tine 
wai coaddend In tioM <k>i a great latrfkrtsd 
achkrorvent and ample prepantjoa for We Dales* 
pcrtbanc owe were to enter oar of tbe profemkm 
Westers Funn CcUega nearbr at Had— a, OUa, 
wis already a 8crjrlaMngln*dtfltiHi«fg4tyeario*f- 
whfift tbs ynr before to tbe westward at to (rest 
distance tbe Oberba t-cJIrglate lesiftat* heievrtoi 
Its tan aturfdoosfy ao that there really at* no 
peat demand lac an Arts Cwflagt. la the mead 
place, to tba eastward then was 00 media) wheel 
nearer than the PairtWd Medical CoOep la r**er« 
New York— four brad red ■Be* away la Cfclo, ti* 
cefy regular nwdkal acbool was the ifteeo raar rid 
M*dka\ Celkfc of CWo at Oocbnad, omdr Ike* 
bandied males datant I addition, lb* brcgrin 
Refewmed Botanic Uethcal School t WortHafl** 
wast years old It fa abo to b* rwoeabwed ti*t 
tb*ra was no medical school la any of t±4 ttita rrW 
WOWo Thecefora t appeared U thew* ent*rorfari| 
ridaecs that there was room foe a raedwal wioel lb 
rtpadly sroslng northern Ohio, for afl the** frioarw 
raw are rft-ws were mewe in need of pbysldac* tha* 
tor any other profeeriooal group In tW» lihd place, 
there was tbe ^iernhd figure tad pereocahtr of I> 
Wrtsri VS iflouahbr the totmder 0} the fehirej 
ilrthol School 11* was brfererted w tie to** W 
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Chagrin financially and in the project of the school 
To the school, he made liberal donations It was 
only natural that his advice should direct the uni- 
versity at once to medical education Finally, in 
those days mediaue was the cheapest form of higher 
education to promote and operate 
While the four local phisiaans on the board of 
trustees naturally found themselves on the original 
faculty along with certain others including Storm 
Rosa of Painesville, who was later to become “The 
Stormi Petrel of Homeopath} the facult} of the 
new school was largely recruited from that of the 
Fairfield School It was possible m those da}s, due 
to the shortness of the annual sessions, for a profes 
sor to follow the example of the peripatetic pro- 
fessor of the Middle Ages, and hold as high as fi\ e 
chairs in five different schools, and not all of them 
the same chair either While they were giving their 
lectures in Willoughb}, these teachers “boarded 
around” with the good citizens of the town Later 
there came several from the Berkshire Medical In- 
stitute From these two schools came most of the 
early teachers and the ideals, more from Fairfield 
than from Berkshire In general, it ma; be said that 
at the end, the Fairfield men went to Cleveland and 
founded the Cleveland Medical College while the 
Berkshire men came to Columbus So this may have 
been the root of the trouble in the faculty at Wil 
loughby as it developed through the vears 

The faculty list from 1834 to 1847 contains the 
names of man} of the outstanding educators in 
American Medicine 1 

The faculty disagreed among themselves about 
many things There was a growing local prejudice 
against practical anatomy and the way bodies were 
secured for dissection and demonstration There 
were many administrative difficulties in the job of 
maintaining a salaried faculty in residence onl\ dur- 
ing their own course The professors and trustees 
discussed for some time the advisability of changing 
the location to a larger center of population as it 
became increasingly clear that Cle\ eland, and not 
Willoughb}, was destined to be the metropolis of 
northern Ohio Meantime, several of the faculty 
alreadi hi ed and practiced in Cleveland These 
naturall} wanted to move the college to Cleveland, 
others did not 

In 1843, Delamater, Kirtland, Ackle}, and Cas- 
sels resigned with the intention of organizing a 
school in Cleveland This was done upon the gift of 
land and a sum of mone} This was the beginning 
of the present day Western Resene XJnnersity 
School of Mcdiane 

Those who were left began to plan for the future 
of the school at Willoughb} Dr John S Butter- 
field, the man who was imported from the East upon 
the resignation of the Cleveland group for the chair 



Fig a The Wcsle} Chapel used for recitations and lec 
tures bv Willoughby Medical College of Columbus, Ohio 


of medicine, soon decided that the thing to do was 
to move the school to the rapidly growing capital of 
the state Working with Dr Richard L Howard, 
Columbus’ first surgeon, he was able to do this B\ 
act of the Ohio legislature the charter was amended 
accordingly and The Willoughby Medical College 
of Columbus with a separate board of trustees came 
into being It opened its doors for instruction on 
the seventh day of October, 1846 This session was 
held in a large frame building w Inch had been moved 
from State Street to the northwest comer of Gay 
and High Street and remodeled into a small ana- 
tomical room and amphitheater with a seating 
capacity of 130 The next year additional room was 
secured by the rental of the basement of the Wesle} 
Chapel a half block north The faculty was com- 
posed of Henr> Halse} Childs of Massachusetts, 
John Butterfield from Willoughb}, now of Colum- 
bus, T Rush Spencer of New York, also of the 
Willoughb} facult} The new teachers were Richard 
L Howard of Columbus, Samuel M Smith and 
Jesse P Judkins of Cincinnati, Frederick Memck 
of Delaware, and Norman Ga} of Columbus 

It has been said that Lynn Starling, one of the 
founders of Columbus, was interested from the be- 
ginning in getting this school for his city and that 
he made a visit to WiUoughbv for the purpose of 
setting forth the advantages of Columbus This we 
hay e not been able to venf} At an\ rate, the school 
and Starling's relatnes, friends, and personal ph}st- 
cian took a prominent part at once in its organiza- 
tion and direction On December 18, 1847, Starling 
made a gift of thirt} thousand dollars to the medical 
school on condition that it would establish a hospital 
tn connection with the school for the sick poor At a 
later date he added fhe thousand dollars more to 
his bequest 


'Horace A. Ackley John Coot Bennett T W Donovan, Georfe 
Jonei WUlura M Smith Frattcu W mthrop W olih Samuel Underbill 
CeotRe W Card Hotmer Graham Storm Rom Darnel Leva Madura 
ratotto John Lang Cassell Amoa Trowbridge Stephen West Wu 
hams John Delamater Onoxx St John Jared rotter Kirtland 

John S Butterfield Robert Hamilton Faddock James Quackenbos*. 
Isaac J Allen Hern} Halsej Childs Leorpc McCooL \bner Hartwell 


l homos Rash Spencer — these were the men wao served st 
Willoughb! K number of them had long before established theu 
claims to be regarded *s men of high attainments — having been public 
«*■»!» of that <fa> ” The reader u referred 
r M 3C V r ? ' Jf Bxstm of lie Uni Int Stairs of Ammca 

for the detail! or tbe part that then: men took in the other American 
medical achooU of the time 
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tWo the chan*** coeeeqixmt opoo Mr SterSfi*^* opened lor petfcatU In iSu, prints *f*rt***ti 
donatio* had been eompirtad. by Tote oi the rr attapktad okrir furolabed nd »et «p*rt fc* 
troete* i and (rcoitr the name of the »cboo< »rn the «j>eoa! accommodation of fraud**, who toflrt 
cinojtd from the Wttfotfto Medical CoOey* of to them fot the treatrwwu of &»>**** [*c*l»r t* 
Cofmnim* to the Stirtuif Medial CoUete lit their tex Tins fU tf kwiay knfnm i* errm 
Surtinj hid not a*krd for *ocfc chen*e ncr wa* It bea wtU wecUcarf uM awwrd «»f eeeirriW ly *r 
knows that be expected It, bat he accepted So the frekro mi vee* ak.u’ / the Iim la 
Stacfin* Medical Celle** opened lU faat aearioo with wards of tie Obk> Pemtcnikry with lt» tick c»H cf 
a n*-w chatter iacnkeraHy to tec* ring tin gift of | tote patient* per day nt opened by WhiiOT 
Ijo.cwo which op to that Uia* wu tha UrirW. jfft act to tba medical atadenta foe thrir lartroctwo 
that a« y d tires of Ohio had pb raade to tar la 3 $<, for rouwa ivtw oiniotn, the priadple a 
loatittnkm U was lo the eanse boikhcj with this a readout faculty w*» adopted In order \ikl the 
Mme djofranesi nd the * ana Dean tad faculty teacher moat rkwirt* < pan ol Wi time tfcrocjVwt 
with lha ddltkm o! D Fraud* Carter Thor »u, the year to the deTeh u proent of the *cbcof Tw 
then, a atijct cratleulty ol work, poire** usd per am prmopie, of cottTte, did * v*r Uh the **kr*o 
•oooiel Upon the** facta, the Coll*** of Medxina ket rera from PUufieid and Buffalo 
of the Ohio State UoirnEBty fata Ua datn that t la The history of tba achooi now paiaW* that *» 
now la Ha ooe bandied and fttat ywr of teacbio* otVi medical «>Ge*«» to tbk coeatry Allb»P 
The (ro<-pond loll of ssakna oe Eeet State Str*rt attendance ftD off, standard* were raised aad u* 
«u porchaeed, Urje+v betas** the n t lso a . almost ratroctaoo pees «»* thoroo*hly deqaalt au_« 
to a freeholder objected to hann* medical achoof coenprehenatTB a* the deraiopeoent of ta*Bi»l >«•« 
near thri property Raw wtx* acbrmued by rail- permitted t the tun* The rapoutloe of to* **» 
ova architect* That tJ the prmnt ed^cc of St teaciera *r»w aad the edwol proapered Whe* «• 
Franck lloafftal, drawn by kl R H Sheldan of war between the atatea broke <wt, medScri ed*e*t»* 
New \«k, proved the moat ttracUve The r%- ia the tailed State* wai cwwiorti** tUrii * 
tlmated ooM *trao*riy «xw*t m I j 5^*30 Thu yrry hi*h pitae— h%her than it wa* *rrt tim 1 » 
left nothtn* for endywtnent 0* eompnwut The reach rrtil fter the Flexner frport la Jpod 
pfaue*, hemerer et* to mactnro that the Inatw it* weC Laown aad rapecied facility ft* own 00*- 
dedded to *p ahead aad btuid hat provtd to he caul, nod U deque t* eqriproast, toe Suro^ 
the (wUtacriio* piece of ardutecfm* 10 the aty aivl afe*cai Coa**t> occupe*d meet h»ar*hle paefW* 
one of the Sneat of it* type a the cwmiry aaow* American medical coOejc* 

TV coat of tb* brildio* tented o«Jt to be acari r TV Ar*t oatrtancHo* cootnOotk* to rotex**™ 
take the otlmet* Tba* the lartUotina whtco cooe tram the Starlm* kledlcai CoEc*» W *** 
rtartni with a Ui*« torn of money than any other twenty paper* aid fcatUy ta sJUrj the >» 
medical achool la th* Suu *r»i by the Iwrti yaw of Dr T G Wortnley who *t that tlaM w*» 1*°*^ 
of it* raisunce handicapprtj by debt hid) coo- ter of dsenaatry end tmicolo*y Thii 
MerHtly abeorbed the jrtatcr pert of t» income antui dabomt chemical and ndcTO*eo?Vai awaiyri* • 
lyj. la iSjJ Lb* ho*r*l»l part coea pitted ad Bator* and operation of many different praana* « 
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Fig 4. The Ohio Medical Unn ersity and Protestant Hospital. 


tvas the result of patient experimentation and cost 
the lives of some 2,000 cats and dogs 
In addition to Dr Wormley, Dr Starling Loving 
stood out in mediane and Dr John Hamilton in sur- 
ger) These men were not only great teachers but 
great clinicians 

From 1857 to 1875 there were “feu important 
changes and the classes gradually increased to re 
spectable numbers ” In 1875, the debt on the 
buildings was paid off and trouble started Profes- 
sors J \V Hamilton, D N Kinsman, H G Pearce, 
and David Halderman, resigned and organized the 
Columbus Medical College The effect of the simul- 
taneous resignation of so many well known teachers, 
the founding of a rival school, and the addition of 
seyeral new and untried men to the faculty, all 
served to dimmish greatly the attendance B> 1879, 
however, the confidence of the profession and of the 
public had been m a large measure regained From 
that time on the attendance was large and the col- 
lege prospered 

THE COLUMBUS MEDICAL COLLEGE 

Tor seven years, this college was conducted in the 
Session's Block on High Street In January , 1882, 
it was transferred to a commodious college budding 
on Long Street, which was especially constructed for 
the school 

On March 3, 1882, Dr H B Hawk donated to 
this college four lots on the west side of the river and 
Si 0,000 for the erection of a hospital About $10,000 
was added to the original donation and an elegant 
hospital was erected in 1SS6 Thus began the 
Hawkcs Hospital of Mt Carmel 
The Columbus Medical College had a strong 
faculty and dunng the se\enteen years of its exist- 
ence it graduated about fhe hundred students 
In 1892, the Columbus Medical College suspended 
its operations as a separate teaching body and went 
bach into the Starling Medical College 


THE OHIO MEDICAL UNIVERSITY 
Certain of the teachers of the Columbus Medical 
College who did not return to the Starling Faculty 
joined with others in the organization of the Medical 
Department of the Ohio Medical University This 
department together with those of Dentistry and 
Pharmacy began its first session on September 7, 
1892, in a residence property at 775 North Park 
Street At its inception the Ohio Medical University 
adopted the recitation plan of instruction and gave 
laboratory' work and clinical mediane a prominent 
place in the course of instruction 
A lot was soon purchased and a university build- 
ing, speaally planned for its purposes, was erected 
on Park Street opposite Goodale Park 
In 1893, an agreement was entered into between 
the trustees of the Protestant Hospital, then occupy - 
mg the present Radium Hospital, and the trustees 
of the Ohio Medical Uim ersity by which the faculty 
of the school was to have exclusne charge of the 
dmical material of that hospital The UnnersiU 
donated the lot adjacent to the hospital on the 
south, and $5,000 to aid the erection of the hospital 
budding which was completed in 1S9S 
The trustees purchased the lot adjoining the 
Unn ersitv on the north and erected thereon, in 
1896, a large building for labor&tor} purposes 
In 189S, tbe\ erected another four-story structure 
facing the park. It has a modern gymnasium and 
bath rooms in the basement and a large assembly 
hal] on the fourth floor This building greatly en- 
larged the facilities and added to the architectural 
appearance of the Unn ersity 
These institutions— Starling Medical College and 
the Ohio Medical Unn ersity —at all times stood 
fulh abreast with the best medical colleges in the 
\\ est in elevating educational standards, meeting 
all the requirements of the kssoaaUon of American 
Medical Colleges and the State Board of Medical 
Registration and Examination Then enforced the 
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three vean cerjvnreT’scat. lor all sttxfeftU friduatmf 
)nxn fcjj pS rndon e and the lour yean require 
wxnt di tboae jradaatin* la tSoq, lie fan year 
graded cooitk harm* been adopted bv both coftcfej 
foe lU tlacieo t» fraduatfrt* allcr Jamiary tf rat of that 
>« 

The aunty o f the eaQefea t tha bcHaning of tkn 
century tod tbrii dwin: to eafcwta their ajuvowsotd 
rerpnrrottiU «od t# rane the itaodard o 1 adniaalon 
«M Mated bv the afrercxnt of both crJlexei to 
hive a common vuBintajf commjttae a no way 
am*<«ed with ether eoikwe to pew rpoa the 
crrdeatiak »od preflmmary education of «fl atmiioU 

tut oailtw otoo at me at co m roc 
Idtlxipnajof po7 ne*outK»» w ar* completed 
far the indon of the Starimg lted«r»l Cofleje **d 
th» Otto Medical lahtnlty Each echoed gave U 
own depfaeoa* to U aenvor clan tad from then on 
operated »J Mnjle echoed 
Dsns* the dart of the Start!** Ohio Medical 
Coflefa, too wttch credit cannot be paid to D 
Ud&tBi J Mean who at dean, tad pcofwor of 
mefery performed bet to aa? one rU* wooid hart 
beta it nupcwwble Uat B permi*e»ce ho tot 
ofile eeoompbehed the muter %Oh the Ohio State 
U art ni f t y, hot ht kept a ant dui •edit*) acbocf 
epeotm* man atudenl fee* u tt» only aemrea of 
lacnne la thewe diye, Dean Uaaui *** t member 
f Ux uwpeetxm cwntmttee far Lht American Axo- 
dwtloe of Uerbe*) Code*e« It thu work he tinted 
prarucaQe every awrhcal callepr m the h'orth 
America continent o*c* ettt j t year*, tod tin 
» the company of each leufen »v Dr W«Jt of 
V\ eaters Rex r r c led D CcddteQ oi the Conned 
on fad*e*Ocs of th* American Medical Ajwooatioc 
On mum fro* each of tbewe ton* the rood Dean 
toe Id proceed to uataU afl the idea* be had gotten 
a Web be cotH poaoWy o*e Credit ibonld »t>o be 
given to the ftctdtv ho co-operated hofei beanedi 
ith thU dean t the fittttat penootl atmhee 
Moth of the injpfmjoc fca Uu* »tcr*fic» came from 
Profoaoc Lendacre tad Dr Eroeat Acott 
It >i obwua to thnte of m who era watch®* 
tha ItoroWan Sort of cotnpetia* ® perfonaeacc 
■irboet fiaaooai help tth ertr tacre**Bj endow 
menu ra other raedreal nJxxix, that the hast amt 


aooa be trwthed Dt Thooapean at the Utoe of Mi 
tlacdroc aa praanSeat of Ohio State UflJmihy Wd 
p ee mria t d to poet par* the eftxbhehraeat of mehed 
coOtje nntil the tiax tu ready Dean Jfeaae »u 
able to convince Preafdmt Thcanpeoa that tfcfo «< 
th% time The tmcoxacy lerUDltoa w»« aecarcd te 
do Shu lad to take over the CWrriaad Paha H ■' —a 
pathk CoQttt, iwd an the Dnl-matty focad ttirff 
with two ml&pn of roedklac TVlth the coeniettne 
of more thaa r>r» yean ( qcr; ij) «f asiaxhtltwy 
eflbrt, Dr hleaaa aaa UutcthA The ant qaaltin 
which had aside him a waorew* u bead of kk m 
inatitatica, aafitted him to hod bt» way ahext (a tb» 
miw of laijn aad now tdfhly or a* sired oaNtt- 
dt r Uhe the prophet of Jd, he fed hb dwhiite 
laio the pcantkrd laud, bat he Mtoedf co*H *# 
enter 

Dr Entenc F licCaaipheQ mJen»d hb podtxm 
«» the itato vxa ttnm xoaet ef tealtn to Htaxrd Dr 
W J Mease u dam of the Cofleja of JJnbcrac d 
the OWd State UnWcrmty He at Mrneeil t tea* 
t the taak ot eSecdn* a nwapkfe nwr*aak*tiee« 
the faculty akmj acceptahlr ualrtrdty haea The 
namber of the membea of the bothy aaa c«t 
•eerie ia t> Entrioa requXcecaetiU cootlnacd te 
be mixd Hare it aaa ajais B»en tflto Dr* haadaor 
aid Scott -who pn the arreaeary wfport tfaa* 
aercaaotiy ntbcil chantf* Dr Uxiam aoapteJ 
the chair of anatomy on ooeditle* that the drf*d 
®mt be put no i proper onir tartly barb, with 
jTco*njtwo of the unportaace and ecope «f aaat^V 
aa ameoce aod not merdf aa e mttMmij pari af 
the jKcfawoexl ttabaag of phyMdaa* Both e* 
theee mterwna Ptq fc awor Laadacre gaardwi tai- 
ooaJr thhoagh u aaeajrt that be khtoell snot aa- 
■3 me the doable load of teacMoc the ai*f»»- 
t ration of bath compiralirw ertrbrti* in*t**T 
ad harnen fa*tokit> The erect Am ptaddw *® 
drab— and the •rtorxwu kbor which, dat te*«* 
theae aobaacpemit jean, leu beoo directed towira 
t» rtabratroe h> Dt Landtcre and loyal araockt* 
ho* be hid trained ad iaeffred with ifr rri 
ideal. A *rr*t ar hi* cooinboticio* wtra, B *d ~ 
anaxatrativa ad teachin* held d the depart*-*^ 
*d fa* arris) jrk a* eeowtaxy of the caae#i 
farydit t a*, how ewer the let* <fa*klyj* “ 
reamrdj that made him a mepinlioc t th. B* 
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passing marked the fruition of a movement m the 
development of comparative neurology, which the 
world recognized as largely directed by his hand 
His outstanding original contribution was an em- 
bryological analysis of the ganglia of the cranial 
nerves, with an exact and well controlled account 
of the origin and development of their components 
Dr Charles Judson Hernck of the University of 
Chicago, in his appreciation of the man, has recentfv 
written 

Hu life was devoted to the Ohio State University the intensity 
of this devotion and the immense labor and personal sacrifice 
by which he expressed it, hate rarely been equaled So quietly 
and modestly were his ideals of university standards of pohcy 
and practice advocated and enforced, that fen people perhaps 
even in his own community realized their illustrate quality and 
the influence nhich he has actually exerted in shaping the course 
of medical education in American universities He engaged in 
no propaganda. He wrote no papers. He made no speeches about 
medical education He gave a practical demonstration of how 
it should be done and this was not done in a corner 

Dr Ernest Scott, who for thirty years occupied 
the chair of pathologv m this college, contnbuted 
more than any one man to the success of the school 
in those days He was sympathetic and stimulating 
with the individual student To both the student 
and his colleagues, his entire efforts and extreme 
honesty vv ere an inspiration These qualities he gat e 
to the school at great personal sacrifices, and thereby 
contributed a major part to blending the medical 
college into the life of the university as a whole 
Dr McCampbell came to the deanship excellent!) 
prepared for the job before him No sooner had he 
reorganized the faculty, than he began to lay the 
plans for a group of medical buildings on the campus 
Characteristic of the man, he accomplished his task 
and Hamilton Hall and the Starling Loving Hos- 
pital at Neil Avenue stand as a monument to his 
labors His success marked the passing of the Col- 
lege of Homeopathic Medicine 


After ever) period of material expansion, there 
must follow a penod of internal growth, and so that 
servant of the American Medical Association, for 
years a member of its board of trustees, Dr J H J 
Upham, was chosen to be Dr McCampbell’s suc- 
cessor as dean Objectives were consolidated under 
his leadership The Department of Experimental 
Medicine and Surgery was established and manned 
by distinguished scientists 

Ohio State is proud of the hundred tears of 
progress in its College of Medicine Ohio State has 
a noble heritage which she views with pnde and in 
humilitv as she begins the new Centurv 

Acknowledgment is made for the liberal use of material from 
the Sir tori of the College of Medicine of She Ohio Stale Unircrnt} 
recently published by a committee of which this author was 
chairman — sod from which the accompanying cuts were bor 
rowed 

APPENDIX 

Out of this century of progress there have come certain 
outstanding contributions to American medicine They 
are — 

1 Dr T G W ORxaxy’s work on poison {1S69) 

2 Dr J W Weight— who first invented the mtracap- 

sufar enucleation of the lens for cataract by expres- 
sion (1SS4) 

3 Dr. T D Gilliam — who brought forward the basic 

method for uterus suspension by means of the round 
ligaments (1900) 

4 Dr. James Fairchild Baldwin— who presented in 

1904 what is now known as the Baldwin operation 
A method for the formation of an artificial vagina m 
the case of the absence of that organ (1909) 

5 Dr Francis Lesov Landacre — a lifetime of research 

devoted to an embryological analysis of the ganglia 
of the cranial nerves (1900-1934) 

6 Dr. Rov Graham Hoskins — senes of papers on the 

adrenal gland which prove that its secretion is not 
necessary for the maintenance of 3 normal blood 
pressure (19x1) 
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T HE pubflcatioo of a s eco nd edition of Codntaa 
Tkt Si m tU tr^ gfros an opportunity to draw at 
tendon to eornetMag euriqoe Ln mrriVal books 
and to rragagirod a rofum* tint shoo Id be la th* 
Hbisrr of trey soogooc sad praetitiooer who deal* 
with Injuries sbcett the sbocuder Besides being a 
vthjahlo contribution to a pooriy undacatood sub- 
ject, h is pervaded with th* dacare sad parpoetful 
pcnreosHty o f the pioneer !n this field. It Is mors 
than s dry teitbook of scknti&c observations It 
attacks om of the faodsnmtttsi problems of present 
day aenTfery— the UBirt of surgeon* to follow 
Ibraigfc esses of such injuries to de*«rraiae the f p»J 
tod-rwulU sod the vslas of the various methods of 
treatment It would aatonJr be rrnrrtrrt that Dr 
Codman wcrakl eatpbadie thU pcoiina, for ell his 
life he his fcnght for tba principle of “mhstinj tba 
cad malts cf mrjrrj 

The preface) sad epGcguB of the book. In a/kfliioa 
to bdag moat tradable, arc enlightening tthtto- 
1* ting a* tbs philosophy of th* laoairin* mind Asths 
American CoBags of Surgeons sdoptsd and fostered 
Ms earOsT advocacy of artalyxltig ^Ead-Hsanhs he 
has addreeeed Ms rtmurks to its fallows 
Dr Codmifi't eeeiy eootnbotkiti opou aabecrocnuLl 
beersitb still stands as a classic la aarficsl Eieratare, 
and Ma present studs of nsptars of tks suprseplrutui 
temdon has aroused can mtereat. rtarmsd a new 
entity, and if he succeeds, as unooubtedlY ha wfH, 
la making tha reastral profesakm caalue (ha tropoc 
tanc* of tbesa fiyuriaa, ha wd! have restored many 


ground* Thus the efficiency of hoapfrsls woald be 
elevated and proven procedures be made promptly 
stailsbls to tie profearioa. 

The wallows chapters com tba anatomy acme! 
modems and rwiboioey In general and consider 
ap a dfictR r axthrttU, berritk, raptors of Union, 
depoatu in tha Joint, teruhnitii, hcacMtl plera 
paralysis, neuroaea, nullngorfng. tamers, sad sfisSsr 
subjects. Dr Codman's trehahjo# of tratmtat h 
erhiostively treated with appropriate east reports 
and Qhotratioaa — a cootnbutJou of 500 page* tS 
srortb reading. 

'T'HE fifth edltkju of DUmmt tf If #*»••' show* 
*- eoeuidenhle revision and improvement Llis 
pterions edltlocs, it la a reflective effort of tea W 
tha leading gynecologists of England. It is 1 haply 
and tersely written and b unnsaaDy wall Bhatrsteo 
It shook! be a Talaable work lor stadenU la gyoecol- 
ory Including as It does, a cotnnlet* section <* the 
fwlndpise of tedadqee of gynecoiocicsl sorgsry 

The chapters oa ectopic pragnaacf ars wtfl 
written and (her* l* as ercaUent and bnportaat 
chapter oa chronic IB health from tha par: hokigkii 
standpoint, aarnastherd* In relstfcc to paltsc dh- 
ordscs, a auhtoct that Amsdean tattbooks ndght *> 
wsO to induda 

The (fiscossIoQ of ovarian tiBCttaos and tha aa-tBS 
discrasiow of tha aodocrines hare been bfoagat «J> 
to date Tbesa sections ars escsptfcnslly 
written, as is tha one dealing with the dl s nrdws « 
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say nothing ef the tacdrwh The A me r ic an gynecotoaist wQJ (Daagrta with tha 
a he wlH aart fer amaiXy Hbaral ose rs t o* nra cad o d fer the uterine acw nd, 


fart and tfScdeney — to u» nothmg 0# tbo terndrod* 
of thousands of dollars ha wDl aart he amuity 
companies. 

T maks the profewioo shoalder coosckw, Dr 
Codmsa advocates that aB boapftsis maks, for 
tlm*, a combined stodv of tha shoulder Internee 
especially should have thor sttaotloo focused on the 
kstou, and aQ cases of shoulder fajury not raoorerlag 
promptly should be prasastad at atafl c o ui er w ees- 
II* Lv right In beSaving thst this will result U time 
la prompt recngratxai of ctacara leaJora and tha in- 
adtatkn of early proper treatment by winch the 
present Inadetpat a and costly cart may be avoided 
Dr Codmaa pleads ior tha same treatment to be 
Sppbcd In any ccatnbutlcc deahng wrth Daw pain- 
opLn or icnovstsoos so that an early train* ticc nay 
be secured Uoajatsl stalls abciiid be proving 
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EHdboda foe tha arsminstixa of (he <hsc2i»Q 
sad tha fact that anesthesia is st£D remasaaonei 
tor the Rnhio insaflUtion teat I» this tditlcc the 
use of the electric cautery 1» cervical dkmm k 
dodad for the first time flowaver tha (»•**•• 
and Informal styl* In which tha entire book » 
srrittsu, together with the lad that it I*** 0,1 *. u 
accarata ptrtara of British gynecology « l .?_ 
should tosia this volume deSraUr siSlioe to « 
gynecofogkt s library tMJ* A Rxa. 

DECENTLY them Uve bean pubhshed * 
lv of small monographs which bar* daa lt whsj » 
descrrptkia of senaa of Intrscraalsl toned m 
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S ted U this Uu hi e Un KktSed from lit 
roOectioc hi the tataewm of l Sc Department 
itcwv of the Faculty of Buenos Um, toufinj 
jj coW photograph*. sjoo «t<rrco-*rt«nocnsaj 
W onto c*n banOr nartrar the beauty nd tie ei 
trrrw del* ary of detail of the photographs of (Sr 
jfdtd preparations Mu) pSotcmnpJii of 
faMsxectt perpaTaiiocrs art jwtsentKi t ebrif 
the discosdoc oo the artericgriiia Th* tereovcopfr 
method of arterfognpb baa made It pewalik for 
(hr a&ilofldit to a nth rt In finest detail the minnef 
(n wltkh th* arteries enter the muscles, thnr origins 
ad the camber of brioches to etch tmxxle the 
eahbe of the cu}oc tank*, iheti direct foe, and 
length, the point* t a hJch they penet rut* (he bod 
of tb* locEvidui] rtcvrV-t, (he tool dntribaticn of 
rbemsscub arteries, bether tonudn ad arrets, 
t muscles od prrfertcum, or to muscles and aito 
It hi* idle' crude It poasIUs to ctmftna the ahtenee 
of the iniUwnctfc rrtieaUr net oefc of SpaHehali 
u rD u the Larger ! tr»mu*eular anastomose* 

\\ heartily cocyratnhit Betau on his beautiful 
ock awl the Medical Faculty which h*» sponsored 
tbUvalo hte oauwalcal ccwurfbatkm 

J nc T Cut 

ITU the with f GoWth it and hi* eowoekers t 
* ImiHl treater loterwt OB the Jurt of the f*YiId» 
io the ar« of (ha 4r#wte patient and desire bet 
ter rvieesUodlnj; of the Important phystofoficil 
dutnutt tecerndjo l altered body mechanics It 
seem* t (hem lb* t sofertton of Che proWem b tW) 
rtbted I the treatment of altered bod) mechanic* 

I a federal cowldcrath* of tha mechanic* of 
tb* bod) the o> relation of the stnxlunr*. Una, 
mnadea, and Bpmrat i* ducaaard The mechanics 
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of the spine reed spedil at ten doc. Math honor 
ta-oce k aacribed t tha j*odtic* of tha diajiirara, 
arSjJeh U aafd to affect dreubtk« and abdominal 
and pdrtc orfana a* adl a* respiratory syttetn 

Body type* are dj tided into three ctu*e*—tbe 
Gender the s© called normal, and the Mocir The 
Gender type crwdmj to th* aathoe*. mar ks 
tervheoo. to eye Uraln and high metshclc*m then 
ha v greater potentiably for raneosirks their Wood 
prwurre b often tow e\cn prrchaiofldll todtoatfc** 
* fa attribeted to thf* body type *>ch a* poorly 
dmrtoped aenae of humor and tendency to l* 
dogmatic nd fanatic The heavr t>pe hart a*«o- 
datrd Wgh blood pressure, raddy eonntcnatact, 
tendency to become fat, tow turtahoiewa, food 
temper 

A c>»* report of a man alth backache 1* naed to 
deanomtrate the altered aaatomtojd chances and 
thefr effect* on the phjGotogy of the body aj a 
•hole The problem of artbntU i» laiea rp lira 
the point of <ri*w of attains caused by habitual bed 
poatore Importance {* (Uebed to the podtlora tf 
the abdominal oryiM «lth rrjard to thdr foaclsec 
tha drag of the eocfeUrd ory'W on tic nrvYe 
as efl *s the pressor# ortw the *rm pathetic fin«hi 
and fhe nu es k be h ered to can#* aoroe Inefnlapty 
in fund loo. 

tn treat meet lb* anthers ntslae rat In bedaad 
ceruia kinds of twtriars awl rarfoaa types of bracts 
They empfuure the need of actlya co-crmtiw of 
the patient and edacatixj of tbr In-brldual as to his 
cnutStlon Pcoperit ptaaned eseorise* and, for neree* 
caaea, rarfoos methods of obtalnioc rdsxatloB In tW 
free a best posfttoo nr* described 1 ‘roper po*t«rs 
ud th* ralue of msseks control are stressetl 

Case reports foBoir which dersoostrst the effect 
of tin ImproTcment fo body mechanics to coodjtioos 
nrying frtwn Still tflsesse to mnlbple aclercsfs 
r m D \\ !I rara 


BOOKS RECEDED 


) ir»r>*o) srr srtwiwWiVrtl » I in drpartarat 
i»i wrb »*V»owWJ*mrTi »w* to rreanird *» wrfnr* 
w to (of th* **rtr»y of lh« nrrifr wfj l* 

nosrir for rr>ir» in hr *urre> *f nwr rrwdcn sod ss ^ac 
hermits 

[hr Qi nv m Ur m n U tVrta Be 
PrW Or Hr t pctmbrrr HerPo *d \mju l rtsu 1 
Vtiwaismt-ert. t 

To T tw, K a m ( M. r v 

rh Hr Tt C t rprmaa hi V MB IM h ft sstih ) 
Mil P (l^adfal th bwrwwd be ta»Jb*a 
|(jie u Li font ItOIKtr tfoo lit *f ed 
Rsttn iff ttllliSJ* Wond A ( 

IsanNj, S» u M nil 8 Lstwm 

Vt twwwtn rtf 0 t t pakmrth By 
it It H \ 1 1 (t un 1 o*rl «i II t I rm A l 
1 bt >» t 

lu ruU «» nuu B Um* l«*(I 

Uimf '? ( New I rt It VJ»m T’js 


M hi or II «irv By Sir Raake Wood art 

(MG ill> l«l P dhed toudsw 

ttiford Uarvmaty Pr*»\ 0)5 

T Vnsns oe tmoe or Racrcw \o X n« 

Lr\»-vc Trsai By Ilrttae \ Cof <0, U B PhD 
M R ( P D P 0 CKford baemity Press, qij 

Tkittr* (o. twt Dnrroa By fowl Vwrik, M D 
f t(t BaJnsjorr Tb* Ti iDiira a A B ijjiss Co *<i 
st si at Ousrru By I J Cnwytoare, M C 
MD f ft ( t L* » i i« Otford u*i rrwly Press, *yj 
T rr Hot* oe Isooio B) Osart h 1 tsewdmli, 
\I U aad Harry ( Ratawk, III) yl wr n) PWia 
Artphu w»d Law rt i a J ft L^ucoU C 4J5 

Ownsorsew rrm tws T aorraa oe fnw Can- 
0*1 B '-*.-»**! U. Koorvuso Ml) I t rt Saw 
t«*k AtJrta PuLiishtaa l otj 
T -mo nr nr Vsrw* Gra oxorwai fo- 

tn ( rtaiwr to tor lb* \ ear U Idjttrl hy (Vito II 

Vh «*rz Ml V Unw ( I Mo*hy ( *tt 



CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

Rusfrt B Gkftnoi hi, Boston, PnsiJait Humid ( Bvifoli Rochester, Pr< mleiit hied 

How \FD C \ vffziglr, Chairman IiiomvsI Mullen, SVrrtarv, Loinmittu. on irrau^t-muits 


PRELIMINARY CLINICAL PROGR AM FOR THE 1935 CLINIC AL CONGRESS 


A PRELIMINARY program of clinics and 
demonstrations arranged for the tvventv- 
fifth annual Clinical Congress of the Amer- 
ican College of Surgeons to be held m San 1 ran 
cisco and Oakland, October 28 to November 
L as prepared bj the local Committee on Ar- 
rangements, appears in the following pages It 
will be noted that ojacrative clinics and demon 
stations in the hospitals arc scheduled for the 
afternoon of Mondav October 28, begmntng 
at two o clock and for the mornings and after 
noons of each of the four following dajs The 
clinical program, published in tentative form at 
this time, is to be rev iscd and amplified during the 
next three months as the work of the program com- 
mittee progresses Assured of the heartv co opera- 
tion of the clinicians at the tw o medical schools and 
twentv -seven hospitals that will participate in the 
clinical program, the Committee plans to provide 
a program of surgical clinics in the hospitals and 
schools of that great medical center on the Pacific 
coast that will present a complete show mg of their 
clinical activities m all departments of surgery 
The Committee expects to develop manv spe 
cial features in the clinical program including 
w Cancer clinics demonstrating the treatment of 
cancer bj surgerj, radium and \-rav , (2) frac- 
ture dimes demonstrating modern methods of 
treatment, (3) clinics in traumatic surgery demon- 
strating the newer methods of rehabilitation of 
injured patients by surgerj and phv siotherapv 
The sub-committec in charge of the section on 
surgerj of the eve, ear, nose, and throat in addi- 
tion to arranging for a senes of ophthalmological 
and otolaryngological clinics and demonstrations 
m the hospitals and medical schools, is preparing 
Programs for scientific sessions at headquarters on 
Tuesday, Wednesday, Thursday and Fnday raom- 
jngs at which distinguished specialists in these 
branches of surgery wall present and discuss papers 
on subjects of clinical interest 
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FVFMNG MFLTINGS 

Programs for the senes of five evening sessions 
is being prepared bv the Executive Committee of 
the Board of Regents The presidential meeting 
on Mondav evening will lie held in the Municipal 
Opera Hou^e at which the retiring president, Dr 
Robert B Greenough, of Boston, will deliver the 
annual address Officers elected at the 1934 Clini- 
cal Congress arc to be inaugurated— Dr Donald 
C Balfour, Rochester, president, Dr Arthur V 
Mien Boston, and Dr John A Gunn, Winnipeg, 
vice-presidents At that session Dr George Cnle, 
of Cleveland, will deliver the American College of 
Surgeons oration on surgerv On Tuesdaj , Wed 
nesday and Thursdaj evenings the sessions will be 
held in the Auditorium of the Veterans’ Building 
at which eminent surgeons of the United States 
and Canada, together with visiting surgeons from 
foreign countries, will present papers dealing with 
surgical subjects of timelj importance On Fn- 
dav evening the annual convocation will be held 
in the Municipal Opera House, at which the 19 35 
class of initiates will be received into Fellow ship 
in the College Dr Robert Gordon Sproul, presi- 
dent of the Universitv of California, will deliver 
the Fellowship address 

SPECIAL FEATURES 

Special features of the program for this year’s 
Congress include (1) A conference on fractures 
on Tuesdav afternoon, the program being ar- 
ranged m co-operation with the College Commit- 
tee on the Treatment of Fractures (2) A cancer 
symposium on Thursday afternoon under the 
auspices of the College Committee on the Treat- 
ment of Malignant Diseases will present addi- 
tional statistics on the cure of cancer as reported 
by clinicians from various parts of the United 
States and Canada, with a number of papers de- 
scnptive 0 f approved methods for thetrSeat 
of cancer as developed and emploved m the tad- 
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Id* med ical center*, (j) A conference a o Friday 
afteraocio dcaHn* with many cf the prolima be 
fag studied bv toe Board 00 Industrial Me dkfa e 
and Traumatic Surgery All of the** staafaa* rffl 
t< held la tie Go-id Bahrootn of tie Fairmont 

Botd 

Surgical motion nictate film*, both *oond and 
•Cent wiB be o-thMted dally at headquarter* at 
tie Fairmont Hotel Sochaurgical raotioc picture 
film exhibition* bare met with popular acceptance 
in receat year* and an ertenajre and vaned n 
bttdt, todwBag many new film* b planned iot 
this year * Crergresa. 


In planning to attend tbe CHnlcal Cccgresa m 
San Frandaco this faQ, tie natcra! tuygestWi h 
to make tic* a vacation trip, tic advantage* d 
which wfE appeal to lie FcUo-w* oS the College 
and then guefti. Tbe railway* offer eery krw 
rtwnd-trfp rate*, with liberal stopover privilege*, 
from ail part* of tie United State* and Canada, 
with, tie added pmikge of trareTusa to tie coast 
by 000 route and returning nt another aUncdia* 
nmrtual opportnnltie* {at biting many point! « 
interest reroute. 

Few dries have *0 nx>pre*«ve a setting u San 
Francisco. The rtwrd hilb upon which it b built, 
lie Goidm Gale, ML Tamaipab, tbe mi*ty bay 
to tbe call, Oakland and Berkeley and lie Mb 
beyond afl contribute to ita grandeur It 1* a 
pjeacng picture and the a tiara* d San Fraaoaco 
Mrt not been aamtodlul of ft Tbrir nark* and 
retidence district* have a dignity and beanty b 
keeping with tie aw aberet them 

Tie glamour c< tie dty » inescapable but 00 
amount of deaenpik* can pfetore accurately rim 
unique chy One must are fer himself bow tbe 
many charming arpect* 0/ San Frendaeo and it! 
environ! blend into one delightful and uofaegrt 
table picture 

While on tie coast one will naturally wwt to 
•ec a* rooch of lie g«s.t west a* powble and wvB 
tod it mrprkingiy ea*y to -tut tbe high spot*" 
in a fdaoidy abort tln» and at a reasonable coat 
A round trip t jckrt at low summer rate* permit* 
ooe to bit scores oi interesting prents on tie 
Pacific asm by bar-fat tie ticket read via a* 
route on lie western trip and aaoibsr routs for tie 
return trip- 

Akr« tie Fadbc cc**r ooe wiD fod nroch to 
claim it* attention. First, tiwac b the C jdi f cc B fa- 
Padfic lotemallocud EapoaUicn at San Diego — 
« World $ Fair of magmtada, with many fcnpoc 
tent tne-bcal and other scientific exhibit* —erected 


in Balbo* Park, a tropical fairyktad- The btrild- 
lof*, which are permanent itractctm, bare tidr 
djgucty and beauty ochauted by tie goegeow 
•siting 

Lea Anftk* with iti mountain background, it* 
broad boulevard*, ita nearby beeches, It* fainf- 
taiity — and Hollywood — afford opportanirie* & 
entertainment and recreatiao. A aw-day trip to 
enc ha n ti ng Catalina Island with its balmy **nh 
so* bkod atm o*ji>ere naturally •egresu itself. 

A ride through tie San Joaquin VaQey to tbe 
Yoaesniu, taimrne at all time*, hat with autumn 
cofeamg wiffl be vudorgettabie, B-sA hloftio and 
Pebble Beach on tie fartwoi arventeen rnfU drive 
are hot a abort distance frotn San Fnmdsca 
Other nearby point* of fatemt are Faso Rohk*, 
wfth it* ataviki frovr*, krrdy Santa Barbara with 
Ua iacnoft* Old Mmno, and a score of dries whose 
name* are associated with the roamndc Spaabb 
period — a fairyland of natuial and cultivated 
beauty 

To the north there are many dtiea to daim yocr 
aUfDtmo Yjjjcotrver fa Brid*h Cofeanifa, boflt 
up agafajt mighty tnounUioa with a primeval 
forest ahaott at It* environ*. Seattle the great 
shipping center of tie northwest, with Foyet 
Soond to the weatandbeycod It tie whitnearped 
Olympic* In the dnUnce tie Cwcaric Moco- 
lAin* and lootntog to tie southeast, lit. RaioJer 
held m spec*! vtamaikin by tbe Indian* u tbe 
mountaui that wo Uod —00 peak fa tie United 
State* f* *0 m*{c*Uc. P-xtknA faraoo* fot Ht 
beauty — a hteral bower of ro*e* Tbe blue 
aorade 0/ Crater Lake Mt Sbaata and Mb 
Lawson, lie only active volcano fa the United 
State* 

\o matter sriat route ooe taka he will view a 
truly great and wapirms American scroe — tie 
thriving farm lands 0/ tie midwest, tie noble 
stretches of prune the snWmw moanUin r*n«* 
cf the Rccfaa, the tranrimr cf tie deaert, toe 
t o w enng fore*!* cf tbo far west, and then tie blue 
Pacific. 

This year ooe wifl crave! in comfort and fanny 
undreamed of a abort time ago WTutUner route 
coe travel* he will find fas tram atr-ccndjriooed. 
This liugie [actor add* »o much to the comfort and 
pleasure of a tran*coo tinea tal journey that It 
dr finitely and certainly mark* lb* beginning of a 
oww era fa transportation bSsfcay 

nosmat coxrazKX 

The annual bo»p»t*i ctademjCa will epen tb* 
Cocjrrem with a »e*ajan m tb* Gold BaBroore of 
the FahrooiU Hotel at r o clock 00 Monday 
morning An interesting program of paper* round 



PRELIMINARY PROGRAM FOR THE 1935 CLINICAL CONGRESS 


135 


table conferences and practical demonstrations 
dealing with problems related to hospital efficiency 
is being prepared for sessions to be held on Mon- 
day, Tuesday, Wednesday and Thursday in the 
Gold Ballroom of the Fairmont Hotel, and at 
several of the hospitals A greatly increased inter- 
est on the part of surgeons in both the adminis- 
trative and scientific phases of hospital work has 
been evidenced in recent years and the program 
for this year’s conference will be unique in pro- 
viding for discussions of subjects of interest to the 
three major hospital groups — medical, surgical 
and administrative. It is planned to make this 
year’s program of unde interest and practical 
character through a careful selection of subjects 
to be presented and discussed by surgeons and 
hospital executives, particular emphasis being 
directed toward professional standards and the 
vital problems related to medical economics 

HEADQUARTERS — TECHNICAL EXHIBITION 

Headquarters for the Congress will be estab- 
lished at the Fairmont and Mark Hopkins hotels 
At the former the Terrace Ballroom and Lounge, 
the Gold Ballroom and other large rooms on the 
main floor and on the terrace have been reserved 
for scientific sessions and conferences, registra- 
tion and clinic ticket bureaus, bulletin boards, 
exhibits, executive offices, etc The Peacock 
Court and Room of the Dons at the Mark Hopkins 
■"nil be utilized for various scientific sessions 

The Technical Exhibition, including the regis- 
tration and clinic ticket bureaus, will be located 
m the ballroom and lounge on the terrace floor of 
the Fairmont Hotel In these rooms will also be 
found the bulletin boards on which the daily 


will be limited to a number that can be comfort- 
ably accommodated at the dunes — the limit of 
attendance being based upon the result of a survey 
of the amphitheaters, operating rooms, and labo- 
ratories of the hospitals and medical schools 
to determine then- capacity for visitors It is 
expected, therefore, that those surgeons who wish 
to attend the Congress will register in advance 

Admittance to all dimes and demonstrations 
will be controlled by means of special dime tick- 
ets, which plan provides an efficient means for the 
distribution of the visiting surgeons among the 
several clinics and insures against overcrowding, 
as the number of tickets issued for any dime will 
be limited to the capacity of the room in which 
that dime will be given 

A registration fee of $5 00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering m advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters This card, which 
is non-transferable, must be presented in order 
to secure dime tickets and admission to the 
evening meetings 

SAN FRANCISCO HOTELS AND THEIR RATES 

In addition to the two headquarters hotels — 
the Fairmont and Mark Hopkins — there are a 
number of first-class hotels within short walking 
distance of headquarters providing ample hotd 
facilities at reasonable rates The following hotels 
are recommended by the Committee 


cluneal program will be posted each afternoon 
The leading manufacturers of surgical instru- 
ments, X-ray apparatus, operating room lights, Bellevue, Geary and Taylor 
hospital apparatus and supplies, ligatures, dress- Californian, Taylor and O'Farrell 
£ publishers of med.cnl 

nooks will be represented in this exhibition. Fairmont, Mason and California 

Gaylord, Jones near Geary 

ADVANCE REGISTRATION Mark Hopkins, Mason and California 

The hospitals and medical schools of San Fran- **£«%“«** few Montgomerj 
asco and Oakland afford accommodations for a Slr pn^e, p 0 well and Sutter 

huge number of visiting surgeons, but to insure Stewart, 353 Geary 
against overcrowding, attendance at the Congress St. Francis, Union Square 


Minimum Rate 
with Bath 
Single Double 

$3 00 S4 00 

3 00 4 SO 

3 5 ° 5 00 

3 00 4 S° 

3 SO 0 00 

3 00 4 00 

3 SO 5 00 

3 SO 5 00 

3 00 4 00 

3 So 5 00 

2 50 4 00 

3 50 5 00 
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PRELIMINARY CLINICAL PROGRAM 

Gh\LR\L MRGLRY, G\ M COLOG Y, OBSTETRICS, ORTHOPEDICS, UROLOGY 

SURGICAL PATHOLOGY, ETC 


Optiunw (. 1 IN ICb IN S YN MC WCISCO HOSim U.V- I) VIM 


s\n i rwu'-co uosni \i 

? n ?r<:t\ o f Cuhf<'rrt,. Srr-jfi- 
Humm 11ms , Giofii K Know* Y R Kiiiori, 
( I C vii-v ink b H Mi vrzu; \ I Brows, 
H W ‘'TrniN'- P ^ 1 oort M \\ DmEVtiyyi 
H M III. \ry m u> mill Goldsian Gcnrril*urjerv 
T lUsu\ / , (_ Jon *0 , S OLsrs 1 lu\rn J j Su 
uvvn W \ C \t Foil and T O I’mirtu l mlogic-il 
operation* 

U G Moocr \ M \on yn f and M Sem lzf Gvneco 
logical 1 perattnns 

11 \\ Iumim II \ Bfoun md I It 1 iw riser 
Ncu'o*irgic il operation* 

1 feoi \rmtm, 1 1. I 1 in PC Rost tt J Cos anil 
K 0 IlyuiivtvN Orthopedic operations 

Slit fom L rirrnih Arr-trr 

1 ro P 1 01 . 5 s! F lobectomy for lung tumor, thp operation 
for tuberculous vmpvcma, di virticulit inn at I nee joint 
U I Roof* Yptcohsi* (parathn fill) 

J M Mfufris Gastric resection (llillmth 1) 

PiiKr "o Hi tli r Pyloropla«tv fnr pi ptic ulcer atreoa 
of t»l in congenital 
J Cust fraploretion of biliary eluct 
C Mvnnvwis Open re-duction of spiral fracture of the 
tibia «cquC'trctom) for tuberculosis of the pelvi* 

I) ki r Nonunion ol cnrjnl scaphoid 
M R. Om i ff Resection for carcinoma of the colon 
I lov a I amincclnrm for decompression of cauda 
equina 

P- WoEPi**r\ Removal of cord tumor 
I Rl vsouis Cystectomy for carcinoma of the bladder 
G Hvptman Suprapubic prostatectomy 
1 MtcnvrLSias Plastic on hidnci pelvis 
K-Cnrc Nephrectomj 

R benturp Removal of fibromyonn of the uterus 
V Pettit Vesicovaginal fistula 
H Yo Geldlkn Penneal repair operation 
C Coole\ Operation for pclv ic inflammatorv disease 
R Dev Hyara’s conization of the cervix 
D 1) vleas Vaginal hvstcrectomy 

UMVLRSITY Or CUirORMY HOSPITYL 
Ho\ ard C NuTZtcLt, D Jonfs Jr H Brow-s and R 
Ajrd Neurosurgical operations 
Harold Brens and II Stephens Thoracic surgery 
R Abbott, F Bost K Halheuan and \\ Refs Ortho 
pedic surgery 

A Maxwtll, M SemrLTZE, D Mortos and C Hayden 
Gynecological and obstetrical operations 
rRAFK HlNjtAN, C JOHNSON S Oesev and B Way-man 
Urological operations 

o S Terry General surgical operations, thyroidectomy 
ff Seaels and H Glenn Bell. Carcinoma of colon, 
cholecystectomy , popliteal aneurism 
C Rossln Appendectomy , hermoplasty 
M S Woolf Carcinoma of rectum and lower bow el 
F Foote Partial obstruction, new operations 
1" 0 BAPTLrTT Carcinoma of breast 


bl YNIORI) UN1V1 RSITY 110SP1TYL 
h mu t Rintiiri) rnurNi) Bitij k R Gilyun.L Cm\n 
ltr, 1 mu IJolmyn and b IHnnT-LL General ab 
dormnal Mirgcra gastro intestinal surgery , hernias 
hstlLr Horans ami 1 1 o Lloi^str Thoracic surgery 
F Rl tciirRT and L Toivnl Neurosurgical operations 
R O.ilvi vn, rsistrr RtNiorn F\m.r Holman The rend 
biliary tract liver and pancreas surgery 
\ L risitrp, D King and M Ml nsor Orthopedic 
operation* 

J Dll LON and L Kiynolds Urological operation* 

1 I yirt II \ Sn nil non, C Fltl hmav , P 1 Hoff 
m \n G Cr in' and W Smris Gymecologicnl and 
obstetrical operations 

1 kucilEPT anil PitlLi Holman Cardiac conditions 
circulatory diseases 

l 11 PvtstruandR Bifkow- Injections, anesthesia 
R Y brvRnoROtrti Proctological operations 
Y Davis and S Benm ll. Plastic surgera , industrial 
eases shin diseases 


MOUNT 7TON HObFITAL 
IIiFOU) IlRi nn Total the roidcctoms for cardiac disease 

I I Harris Torch operation for undesccntleel testicle, 

nrst and second stage procedures, resection for lesions 
of descending colon radical mastectomy Perea 
cautery and endolherm 

Y 1 Brown Plastic repair of pendulous breast* hcmiot 
omy 

U \ldi v 1 r Yppendectomy 

Groitr and Y White Blood transfusion, citrate 
I inderman and Unger methods 
HoFFitiN Hysterectomy 

D Prjncl, A Sirdu and Daytd Ciiarilik Radical 
clae ectomy , fracture of os calcis 
Bl-icrfield Plastic correction of congcnitalR pro 
trading ears 

Harold Bruvn and Y T Brown Phrenic avulsion, 
thoracoplasty 

Y Zobel and D A Sdsnow Electrocoagulation of tu 

mors of the rectum, hemorrhoidectomy under local 
infiltration 

E C Jacods Calculi of the urinary bladder, transure- 
thral prostatectomy 

II \ R Krfutzmavn The problem of urinary bthiasis, 
nephrotomy, py clotomy , nephrectomy 

B Stralss and M Polse Hydrocele operation, plastic 
operation for phimosis, cystoscopy 
A Epsteen Injection of y as deferens for chrome epididv 
mitis J 

R. K Smith Classical cesarean section 
A Beenstein Demonstration of ceryical repair imme- 
diately following delivery 

F Pearl. Muscle sphttmg extrapentoneal lumbar sym- 
pathetic gangbonectomy , a new approach, muscle 

ghonccfomy StCn ° r cerv,co ^ or5a * sympathetic gan 

Edw ARD H Boeze, Herbert H. Sotoltz and Dr Laiar 
Demonstration of introduction of anesthesia by 
avertin, evipal, gas and oxygen, spinal 
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ST MART’S HOSPITAL 
T E. BJUUT. Gtatrfc nrrrry (aatrtttcra-r 
Rxcrnr 1 exzx. 
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J Lotootuiq Orr Irtaijoeat for dtkyrd M^nka. 

LETTERMAN Ct.VER.VL HOSPITAL 
R F Urrcjxrr Ottarfratian d tareft, pcrkrttTttpfcy 
•upturn d Haw; gmln^e^ttnlamj- dnknwtxc- 
tctay hi i nVAVrtnmy c***to*iy lor recta] car 
oaoem, ctmrean w-rtx 

F L. Catt I Ur am; appradcctcany *n ntoa) bank 
e»tral bcrau 

if. 5 lutaaC Oaita-nnauy oprj War rfcctrfcxf rv 
•rrtfc* 

B I BlijcTT. TWvrtXacrr for rrapytaaa, ortW^xAc 
vnUiog bttt (tali' apra mPoctna d trtda a 
amo of carUUfr, knr* 

P E Lk'*ai\i Ctrkutt »*f fcnrrtbt of Cirttra prattry 
lor attnlay 

ST JOSEPH'S HOSPITAL 
Auer* R Kntxw, J VI Uiran, E Sum iuftt 
Star* Gcwral tarpcal opoittaa 
R Soto- l Lux ik C H uwk u Orthoprtfcc tpmbtei 
E Mmowj NetrcwarpcaJ ■prrUJ'w 
II V ot Qtutcu Cy»roRo*>cal optrtun 
T Cn*n UrtkfiaU tpuatnaa 

FRENCH HOSPITAL 

F A Ltnri Ftartartd htMraa, *aUnaU <fcraa<ea*al» 
d kaet foiat 

0 U PnxcxaadO C/Ccrrscn. KanrtlafuaJki^v 
M aits HELP HOSPITAL 
R Haim* Eada*l ltd d u rrtkai . 

LCauotudC C McCux AWctoiaal ^eratat* 

M Mrsacw aat! L PutO Otbopedic •crytry 
U A cn XMopal tpenUitot 

II \r»t Qatara iW A fcatWDr Gyuctakrpa) url 
ibUftnal tpua boat 

HOSPITAL FOR CHILD REV 
C Ho*c Tbynadtcum’ 

Jlvxn E U/tamp* Tk y ngta— *1 dart cy» 

Uji FwxtMnA SaprtnjiaaJ kyacrTrcttay total 

bjttmrtcaij ac^F**** 

VETERAN! ADUIVrSTRATKXV 
Sutf Cotry aperuka for cm ou — « f tfa rt et^yata d. 


SOUTHERN PACIFIC HOSPITAL 
R* A Cwm tad I D Hneata. StpwW crrrial 


oowtatralx* ia otitrU cot* 

C Marat tad T Oner* Traatoiatbnl paoaJtift-toary 
E OumooB CVkaCTkKtoaty 
t A Gnxatt Ijfatatl Wmia, ambalaat traataatl by 
lajertioa. 

C. IV aim tad J Bom Ope* tedocti* V (xactam. 
Ataca* r Lou* tad TUm E Orator SnnapaMc 


AP W XTantaca Tkjmid i pi y 

ST LURE’S HOSPITAL 

Axx'wor War*, G D EHcltiat, P n. Cunun, A 
H Rotten*, Otto H. Prurnm. Da Scutraa, 
Dt Hooex aad Auerr U Vatxrt* Ontral w 
(kaitprratiw 

Ckftot J McCaxrm, Rraar* E Dana aad Ik 
Cot. Orthopedic operatnti. 

L P PiATta. IlnntT D Catu. and Uuir B V'turrt 
Uitifefka} omatlott 

J M Hoaoar Proctalojkal opetattaat, 

V S MARINE HOSPITAL 

Rot tar A Jena Eacfcut rf [alorAkl lint aad lartal 
npentlct c Wd rc yn tOotiy aad aatopliWy (OtHrt 
latnkr Rap) Doptytrrn'* cott/attara 

Rwot I. Wtetur Ia«rdaal brraloplaaiy taiaf pofldrf 
faadtl tlnpt- tptratMC for tckiica (Hryiin) n- 
tLrotawr of tW katt ok cxrafca d fatwtaJ taak- 
krttr outik«» btntai oprtatica (PntwJj) pkrrw 

FuTant^C^ntwarr Traottiarkral rrarrtko ti 
tax* 

ST FRANCIS HOSPITAL 

0 8 0*0*00* Hack auiary Raaaptractkt d Ur* 
after barta, nb canBut ua .ti« k>t l ta th« at**- w 
■0i»J d aaatl bxap, deft (aiait' rpcnattracti* aar 
enr of ck* ktad 

w ¥. Uiami Tkyt t A k Ci i .a ti 

L R SiTNOtot aad O Vcaar rrritrti 

tnaipkati 

JIIRIVERT HOSPITAL 

In u L Hail f.^if tartc») attrttaay twwpha t*- 
bo« d ■ i wrk t u pttahrk kabtlual— ".If** 


* ia pethak Mbtlual— *i Uet] 
, katihofe* J W, emrrtdal **■ 
Se« cr tprraHea Itr oWlrtneal (t»tP 
kn Caban at Care» catyjr taka m kp. 


ERANEUN HOSPITAL 
E (iimu r irrr niiMml >u( «r / 

L Bum Abdfati aprratkm. 

J Aux, V DtLurr, W ifcrrTOCrrtar aad W Cur. Ia> 
(tarml mrraj aad trtkty»da a 
O H Prtara and O OOttnc*. RetnaOrKtita mxfTJ 
d Wad. Lk* aad nd thrr harm rap* k«( tyrkk. 
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CI1MCM DEMON STRVHONS IN SAX TRANCISCO HOSPITALS — DAIL\ 


G1 \LR\L SURGERY 


GLNITO URIN \RV SURGER\ 


K S \\ urn. and F I Harris Injection treatment of 

hernia 

Harold Bkunn Aiapcndictti*- 
S k Slircai vn Rupture of the spleen 
J Homer WooLsrt and H Glenn ItriL ‘splmcctoms 
\\ alter It Corrrt In'jiection of an industrial medical 
and <urrical center, ward rounds, demonstration of 
care's, postoperative treatment 
Fluet Ri\rORj.i knalls problems m industrial sutler} 
Traumatic caranomi of limit , ruptured heart, trau 
rratic thrombo*..* of iliac and other large a rin* 

Lirrtx Hoisian Operatise curv of recurrent and direct 
inguinal hernia. 

Groper k knows Ikmatogcnnus perinephric ab*cess, 
peritonitis and drainacc 

M \\ Dntrstuu \*qitic meningitis following «j>iml 
anesthcruv 

L L Uror\ Pulmonars cniholectomj motion picture 
demonstration of the Trendelenburg operation on ca 
(laser 

H Brown Sirrm s ‘subphrcme abscess, saccimdon 
of the pleural and abdominal cas ities 
Walter Iii£\tmit Tendon repair, acute gonococcic 
tcnnsvnosati* 

Atsos R kri/'orx, Orro II I’rU'K rp and R S Stom 

Treatment of breast cancer end results 

Orro 11 PrmrrR, Soft ti"uc sarcoma* 
atso\ R Rrutonn Cvstic direare of the breast cancer 
C. L Callander Gas bacillus infection ness amputation 
of thigh in loner third, treatment of septic joints 
rnitr , 'r> Butler Fmcrgcncs surgers 
Ftmtrvn Uutltp, L R Rnsoun 1 II GsrLs » and 
J B McNaicht Old healed ruptured bladder* 
diagnostic difficulties and s aluc of \ ra> in diagnosis, 
N ras in differential diagnosis of acute aMomcn 
Etcr t S KtuiopE Circulator) disease m differential 
diagnosis of acute abdomen 

Larieton MAnrrtvsoa, Jr and J B McN sight 
Lymphogranuloma inguinale 
S ~ MtSAYTE Tostoperatisc infections 
1 W Thorne Squamous and basal cell carcinoma of face 
and neck, pathology , diagnosis and treatment 
A E Boun Biopsies and tumor surgers , mixed tumors 
of the parotid 

Estrett Carlson Carotid body tumors splenectomy 
indications and technique 
rRAt.r E Stiles Treatment of varicose veins 
J F Rickarj) Intestinal obstruction 

SURGERY OF THE TII\ ROID 
'\iutAu J Kerr, Henry IT Searls Jane T Panson 
and R S Stone Actis itics of the thyroid committee 
of the University of Cahfomia Hospital with follow 
up studies after \ anous lines of treatment 
Henry H. Searls, E I B artlett and C L Co rson. 
Chrome diffuse thyroiditis 

Henry H Searls and Jane T Paxson Clinical picture 
of tone adenoma with normal or lowered metabobc 
rate 

William J Kerr. The heart in parathyroidism 
5* L Montgomery Lingual tbvrend 
Ikeodore Althaosen Surgical implications of hepatic 
damage m thyrotoxicosis 

R J NlrLLXKFR Parathyroid damage during thyroidec 
tomy 


Frank Hinmyn.Clark M Johnson and Brent Wjyman 
T umors of the testicle, patholojrs, demonstration of 
hormone test* end results urctcro intestinal anosto 
mo'is cxpenmental work, drawings and motion picture 
demonstration demonstration of patients, prostatism, 
pathologs indications for different types of surgery 
end results bs different methods 
C P Mathi Surgtrs of the prostate 

I 1 t.rnsos Newer aspects of renal tuberculosis 

L 1’ Playt r and H D Crsll Gracilis transplantation 
for urimrs incontinence 

MlLr\ 11 Wesson Conservative surgical treatment of 
nephrolithiasis 

L C J scons Calculi of urinary bladder, suprapubic and 
transurethral prostatectomy 

II \ R Krtutzma n Unnary lithiasis, nephrotoms, 
psclotomv and nephrectomy 

Dir spi> Stpsi’ss and M I Polse Operation for hydro- 
cele plastic operation for phimosis 
\ hrsTirN Injection of s as deferens for chrome cpididy 
miti' 

J \ I ion srd and George W Hsituan Demonstration 
in urologa 

C P MsrmandT F Gidson Transurethral prostatcc 
tom) 

T 1 Giiison and O T Nolan Suprapubic prostatcc 
torn) 

J R Dillon Treatment of chronic p>clitis and nyclo 
nephritis, treatment of cancer of prostate, technical 
improvements in surgical treatment of undcscended 
testicle. 

W I Stfitns Lnusual pathological conditions of the 
unnars tract m women 

1 m sr Toni A new aseptic technique for uretero-enteros 
tom) , mechanism of ascending infection of the unnars 
tract experimental observations 
Sidney Olsen Tuberculosis of the gemto unnary tract, 
unnars calculi 

Clark M Johnson Trauma of the gemto-unnary tract, 
infections of the genlto-unnars tract, renal and para- 
renal infections, renal anomalies 
L P Player. Kidney lavage 
W A Carroll. Ureteral lithiasis, rupture of kidney 
T O Powell. Newer knowledge of tumors of the testicle 
with special reference to gonadotropic hormone ex 
cretcd in the unne 

M R. OraTNGER, Lloyd R Reynolds and J B Me 
Naught Torek operation of undcscended testicle 
torsion of testicle 

George W Hartman Hematuria and pyoiria, renal 
tuberculosis 

W Sumner Relationship of chrome infections to le 
sions of the gemto-unnary tract, 

Lewis Michelson Obstruction of the neck of the blad 
der in the female 

R. Glenn Craic Ureteral pain of obscure origin 
Morrell Vecki Renal moi ability 


SURGERY OF INFECTIONS 

S staphloid. Treatment ° f 3ta P h J' ,ococ ous infections with 

T Mrfwt, °n staphylococcus infections 

V , *? nd r “' dt3 1D infections of the hand 

F fast?ucs RC a '° n ° f f0Ca lnfcct 'on to W assermann 



SURGERY GYNECOLOGY AND OBSTETRICS 


ORTHOPEDIC SURGERY 
Crow* J IkQmrer IT Cot od * L D«mx. 
FaaiTt^ttdiRItwB traatioot wtthoal ntrai 


Manu C Utwoi tad Lco-r Fum Catvl bte 
tan* <* 1\* tfJm- Butoot at HtenrAb 


L. D Pmc»,A B Sraac tr*l D D Cmkmjcmx. Fr*c 
taret of o» etkw; rrpkccunt d t&itl (Wt by fibck 
fcflcnrtrn oataaarytSlii txiatttrt* of t*mQi 
K- L. Vr *rcai Qmittl i « anK wtfai of Rajor Aadcrtaa 
*0«nirt OUtHc” miurt wad akairtal tactic* tad 
c*u»**Ttractie* «nrO»dt tj^ftctbfa to TW**» or 
Kadgts iffmti 

URca C A**ott Tba iiMukirr )**t 
J«nB dc C. if Rccccm* Tba AcmkWr jorat 
) F Rtojuxt \ rttmte C deSoeacy a trtknlit 
Vtr-ix IIciMDtui tad Jem B t* C M 8c uot 
DramutaUsM of botM jmrtF 
Ftcvaci Been Hat tbmpy 

F A Lerwe laltrotl Arnnenortt) of Icaei jefat, etna: 
lad *»R»oo pfc»*Tf ifoo-»u»»ttl ^ battm* of ka 

' la ctH'qitU I Artkrodrtnof lac* 

• lieu Appbctlto) rf Hlhha Rjaarr pitttrr Sot *coi>»- 
aa marfti of trrtltarci for mfinu, mailt of trwioa 
LmnptratctioD 1 -txS* Bntki d mmm 
J J Sen, t> 0 MoSTOttmt % 55 Druoa tad V> J 
Cot ladoatrial •Vpnr tnd arthopadjci 
J II (FCovmm Radoetfoa of coapticctel fructara, 
ckwd notivxh, dr»a*>tl>tW> of run, otiicttiou 
fcr n» ttdoctic* 

CAR cure* End rmhi at ojirti rniadirw <i f rart arc* 
tf**ti**T< of ce—prru o a fracture* of apir, 50 om 
liactoa* of d»»kk mad palcik 
ft V> Wwm t rhaahaktM* fcfimru (rirlrti, ltdm 


il* 


l pathology «f th* 


Lttrvus f. Fcr ArtWrut* « 

D ktso F»ct» 
kewkJar Rant 
\ L Fame Tralant d flat /rat 
lltufiu. C Um* Outtacautaataf^K trk 
be* d bactinopfctg* l»li»Qrt traatmat of oaten 
rayt-bli*. 

Ntcao-t J Uovaw Tnaair i uaa a of baita trade** 
tad mtadaa 

L*ot rune* FnU Uafkflow « I***rt d o raar 
I) Kimj TmiarH of throaoe idtnaif oaitoinjdrtj* 

I G Lira* Coropmmeo f rad am d mpute ocm nxtm 
of Ira 


Ll*i tout of talk Lmtau-ot of tractwe *f oa c»Jcn 
V. J Cox la total daraaacnaat «f k»» jocat, roptar* 
of tnatiaett af (raetaer af totacnl arc! 

lrrth SrotW-Prtiiaoa sad* 

tint 0 lluf»«> P»tW*H7 d act ie ornramyttut, 
ptiWokm of ctfcu tof ataat* d be*e 
Rum SotoTUu. and ln\ O H lou. Fcactitnr 
dt 4 oc*t»o af carnal tpoK Dneu' tnctioa »p 
paxata* 

tn. i loir - - . 

DoabditT ntior af VltMIH 
onb^padir r mtilw a*a< tb* crtracatir* 
t’uiCTr^ UliHUO' J tad J B HeSt. <arr T rt* 
aant af ifictl fctrtrm c 4 tdna op« tad ttad srU 
*J* of tmtiMot of tractate* of axlmafti**, tabttcaio- 
•rt of prtrH- 

V> Kxso, J U lltauca aod R \ 8ca»»o«oco« Er»c 
tara af ttrfal teapkead nrjic*! tppro*cW» to ton 
•*>] noaU, On jorthod af mauaaml af aatwi)t-kti» 
\ct* 5 « J UrrajJUl Tract* m of tie rad af ti» 

bmmn, ov*ti*n part not Ananaatraiwa 


THOJLACIC 5 CROER 5 

Ruoto Bwrc ,U Itenrx, If Kotnurt tad J J 
Sumcn Va^oan» «t tarpry d tto Wert ru 
particakr ntnaa U adhonr pcrtcaritia. 
LwCuiom, "VrucH Ptcaarra R L fexcas, If C 
BetmteDtra \ Woco, 5V * Ceuc aad L U. 

Ouuat* *1*0* tr-pn d Vt*ri V! C.amah , *ro* c 
adrrtiacm of t ha huif tcraor* of tba kmf- a ayyem 
F-aitx HeutAt Tacbroal haproarawpti ss part*! *rto 
trr* tWtcc^**tr roattioa U Cumnt ptaosa, 
rtaactino c 4 mpela, hptk* of the pakaoaarr *mry 
** Uimpc 3^Ucj t a a«a .i i ^ ia ^ riwai j' Vtararbap 

HeaOli B snr^StoinJ Semi II BwcalTinm, 
A L Bicrw-i, 31 W Dnrott* *nA A Ooum 
Lanf aappartuatr a up y »gt *, ntdknJ pa . wa n 
Oaxax pa rook aaaMcn, tioracopfaaty 
Asjtvaox u tea tad o D Dun vi TVtacyiray 
JU Iar.11 DwphrtimilR Wr»* 

Sttrtrr J Sunn PaewaafWax k p 
U B F*Pl ' " 


I t coca ra, J 

toraou 
A L. Bators 
8 Situ I . 

C. A Riura 


Kroaduactaati, Untaat of eVat 


y Imr pkaJvparktrtW td- 

Gounu SitpiyVxwcc*- ulm*. af th* kac, 
cW-m'Vrrtprr “ UbrTOJloaa 
T F Uocira Vat-rtVnoc tary hun ^ i ha t r 
Btn E M rax* ErnmronUl »u»dy of tV aSret «f 
mnoat pat Wok***} caatoitlrm* *xd Uw dual bfcwf 
•upeJy « tV kt*c< 

Esca> POT* A umpic tnaniai for tidal tad aipfm 
irractimaad U trybcatioa la tftataaept cf ia *r/ n — 
D m>A E’tcn tod lltit K Wltma Kjdafat td cnuoi 
tad crpcmeatitl obarmboM a* (W« deal bAaad *p- 
pfy af tba hue* ta txrtam pa tiofxfctl Wtn 

VCUROJCKGCRV 

Hu* tao C Ntcraaca Lata rraaJti !a tba tmtarat af 
aa i tyn a r caapbtWabaoa brut Uttn taCta u W 
& » fivr*H recoroy aflrr p ar y fc cr al am tijary 
ermeti nba tad lb* au am ayadroaw vtumf 
ccrncaJ rtb* 

Hotajbj ti Imervo Sabdaial W c* a tnn atc, caaebra 
•petti rfonorrbct, nliaf of aauaettbia pa», raw 
appaoacb far «t*Ul ttaoart, oumohW w^ne* 
Ktmtr^ Monun S tm a fo pc chak o* k maca d tfia 
caod* n)am rto p »a» «jtd traataarat af Mtafard 
W ir« rkj*r, dt i co iaM of ibdartl W ’ l aa ti W 

O E J<m> J SptwJ cord t r a nn 
U \ Bun Low I*ct laianaa, xml c**d ak*. 

T 8 Tom* Irrauwat of acatr Wcad »janu 
f U Itcurwat \cwrt%auaf crtakl aar\n <fcrac**tt»- 
t*a of patiaat tad fattrra itakt 
Roar r-r Lino Lacrrdjilcaitpkjr ctaucai tad « cp«u 

mul atradml tktiof ajrrtwa f»» 

E it^Tot rax, E Moaartwr. J W tioutom tad D 
W 000 Soqtml tataot af tWa i pia al card, d) aa* " 

af rp*kj»y . 

L M U»»n Span al card lama* Ham c» c*»* 

Lar ^ifura Rrxcarrthaa af pmpVnl ami af 
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G\\LCOLO(>\ AND OHS! blRRS 
William G Moorf Fndometno*is, tibromvonnta ot 
uterus 

\ M \OLtMTK Rubin’s insufflation test trichomonas 
vaginalis 

R K Surm Classical ce<an an section motion picture 
demonstration 

Frvvl ) vsni \uct Mwnut inti R Stom I'tcrini 
cancer follow up \ n\ therapa ruiium thrrapy 
M vruvrft San un ‘•pedal ovnmn tumor- 
\ II Hi vu> and \uu Mi\iua \ ru jtclviimlr\, 
direct method 

Finur H \rnot t onduct of lalwr in posterior paction 
I Limn 1 vi r Itesmuiorrhca eau*<-« and treatment 
‘tcilitv diagno-is and treatment 
t F Fllhmavn, I* I IIumivN and (.1 ltfi hi I Jnsts 
Fndocnnological aspects of gynecology modem nicth 
mfcofdiajnua.lv blood and imne humiom. tests biopsy 
of endometrium hormone thaape 
4 \ Ffttit Results of hvpi rp\ rexia in treatment of 
acute and chronic pelvic inflammatory disease 

I tnnto Ij ri Radiation thcrapj of carcinoma of cervix 

mrthods and end results 
* ’’l \ouaifr Treatment of alrortions 
Watxaelt Sciillte. Multiple pregnancies pyelitis with 
pregnancy , hy dalidiform mole and chono-epithclfoma 
cardiac di«case with prcgnanca 

0 'LL I Scncirr I lhromcoma of the uterus 

m s Aon (iruirRS I'lasltc operations on pelvis 
C L Cooley T)cmon<tration of gynccologicat caso 
H I) Dess Treatment of incomplete abortions 

II A Dallas Operations in obstetrics 
IlraRii Simpson Separated placenta 
™WI r Scirurur C tcrine bleeding 

Sl'RGFRA OF Till G ASTRO INI FdsTIN \l IK ACT 
Harold Bn w Cancer of the rectum 

1 I IIappis Cicatrizing (chronic) enteritis (regional 

ileitis), treatment of appendix stump nomnccnsion 
itnll Krisp The more common complications of pep 
tic ulcer 

R J Brvr F II Rrl c i TuroooRi \lthalsi-s and 
Ralph RvniNOwm Fostopcraticc care of intestinal 
conditions 

'I I Cunha Primary duodenitis, end results of ulcer 
. tases, types of operation, causes of recurrence 
■Lro\ Goldman and Theodore Alto al sen I’seudo per 
foration of peptic ulcer 

J Homer WooisrY and II Glxvs Bul Carcinoma of 
stomach. 

” I- ATonti omery and Josimi M Saaindt \cute in 
„ lestmal oh‘truction, experimental and clinical 
11 Gle a Bell. Subacute intestinal obstruction localized 
bpc (chronic cicatrizing enteritis) 

'• Glenn Bell and Leon Goldman CongcniLal lesions 
M c Un>ors i dnerticula of small bowel 
" S A\ ooLr Li os Goldman and H Gi enn Hell Car 
cinoma of large boutl 

Dudley Slum and J \\ Morgan Cnranoma of rectum 
1 Colons Py lorectom) and gastro-enterostom} 
GeRoy Brools Diagnosis and treatment of intestinal 
obstruction. 

1 R Broivn Peptic ulcer, indications for surgical treat- 
ment 

" \\ Wasubcrn Acute perforation of peptic ulcer, 
complications and end results in too eases 


F rnvt Guirj ls Radical surgery for gastric and duodenal 
ulcers dncrticulitis of colon, closure of colostoma, 
preservation of anal sphincter 
J \ Gpiij-oil Chronic appendicitis, end results of opera 
tion 

J h Iloitst Mortahta rate of operations for appendicitis 
R \ ‘R'AFUOPOtCH Developments in surgical treatment 
of carcinoma of rectum '00 cases 

I vtin Holsivn Causes for failure to rontrol symptoms 

and to prevent gaslrojejunal ulcer in gastric surgera 
Gt vnti R W NvriL 1 1 Rmciiikt and M \rv 1 

M \Titi> ( Immic regional enteritis clinical expert 
mental 

Duin V Worm Multiple primaia carcinomata of colon 
complicating multiple polyposis of colon 
NilsonJ Hon %pu Amebic granuloma of large bowel 
Harold Brinn Carcinoma of large bowel carcinomaof 
re-ctum, bowel obstruction 

t.iORCr R Kiituns Spontaneous perforation of cecum 
from obstruction In distal colon 
Diniil Sooy Choice of operation in gastric surgery 
F dm vkd 7 oril ui F ml results in surgery for gastnc ulcer 

II p Hill, Giorif Hvfnett, J M Meherin J W 

t uni Jr , C vrlfton Mathi wson Jr , J B Ml 
\ \u 11 T and \ C McRinni \ 1 esions of the upper 
gastro intestinal tract, amebic infections of liver and 
gastro mlcstinal tract 

Di Di t v Smith Operation for rectal fistula and hemor 
rhmdcctomy, motion picture demonstration 

SL’RGI R\ Ul TUP UILIARA TRACT, LIA'LR 
\ND P ANCRF AS 

\ lanson Wells and C» D Dfurit Common duct 
stone, hydatid disease of liver, granuloma inguinale. 

I I IIvRRls Acute cholecystitis 

C vrl Ho vo Reconstruction of common duct 

II Clari Shi rvRDSON and Hans I issrR Pancreatic 
dvsfunction hypoglycemia 

II Glenn Bell nnd Theodorl Althai sen Operative 
mortahtv and pre-operativ emanagement of cholecysti 
tis glucose therapy, Rose Bengal and other tests 
Frld II Rrlse and Theodore Althausfn Medical 
and surgical jaundice, cirrhosis of liver, differential 
diagnosis from carcinoma of stomach 
Jessf L Carr and Frederick S Form Fxpcnmental 
worh in human jaundice. 

Rarl ScHittDT The bile salts 

Emile Holman Postoperativ c and inflammatory stenosis 
of the bile passage* 

M W Dkbentiam and J M Savindt Liver abscess 
Stanlev IL Mentzer Acute cholecystitis, obstructive 
cholecystitis 

Rodney A Aoell Gall bladder anomalies 
T F MllLen Recurrence of symptoms after biliary 
tract surgery 

END0CR1N0L0GA 

R r Escamilla Abdominal pain of endocrine origin 
Samuel Cohn and F I Harris Treatment of unde- 
scended testicle by operation and glandular extracts 
Leo Stanley Endocrinology in a penal institution 

CIRCULATORA DISEASE 
hi L Montgomery Therapeutic ycdous occlusion 
\»lbpse^^ P ^ , ° E ^°P eratl ' e cardiac sersus circulatory 



SUR(j 1 R\ C\ VKCOLOGY ANI) OBSTFTKJCS 


cukics rK alameda count? jfOsmAis— wnovisim 


SAMUEL UEBJUTT HOSPITAL 
WxjPO* a Al£i**~9 JUcowtract** of ifadl 
op*na» ad AaccaXnhtm tf cntt 
W rHa foa wdD D Tonunrc*— 9 Qrtktpedt! 


ALAMEDA COUNTY HOSPITAL 
TV'txrrra-o C*a« tad W Em Mriattu.— 9 Ctrei- 

w*b* d ttamacfc 

H JAoirtw ifcl T«B»c*t Latte * — to Caro- 

*»» 0 < «Omi .. — r -r—r 

H * Hatrrto tad Ik« D W*av»-~ Cuotw» trf Mm L E*n*r*i) Rectal awnry and pertoKtuu 

colon -* 

Lx*nxt f* Atun — Ctecdaaa* o< brtaat 

Sewn* Erawaw — 9 Eainplcval tfcxacopiuty' Lt- 
trarrfeaitl petrtntjoJytb, druc an p&ternc talrrroptwa 
kftd viorwopiKWy D ncsmkm •sy Cswn B u 
"ft A U it B AlxJC* — 1 Nort o n tiyrr y 
W F H uwt3«»~9 Artkropiatty irf kqj 
L B Bahuo-io. AHkopluly ot *kc*VieT 
£ N E»x* — 9 Total bywerectoeay; teetotal krtlmf 
tatty imaadan erf ofjttrtrirai mm *t .Alameda 
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T I Brcurr *M oaooaUa— 9 Ptr *«5 yrottatrt 
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PROVIDENCE HOSPITAL 
0 D Hamlin — q Intestinal anastomosis 
J Radford Fearn — 9 Vaginal hysterectomy under local 
anesthesia 

A Reis — 10 Cholecystectomy , new method 
Teceodore M Weller — 10 Cesarean section 
N Austin Cart — 11 Sacro iliac fusion 
Philip J Dick — 1 1 Posterior gastro-entcrostomy 
Michael Torrano — 12 Herniotomy under local anes- 

thesia. 

S A Jelte — 9 to 12 X-ray demonstration and discussion 


EAST OAKLAND HOSPITAL 
Don D Weaver — 9 Ulcer of the stomach 
0 R Etter — 9 Surgery in the diabetic patient, dry 
clinic. 

R. G Van Nuys — 10 Dry clinic Visceroptosis and posi 
tion of the viscera in healthy young adults, X-ray 
demonstration 

Brooks Stephens — 10 30 Hallux valgus 
Clair Rasor — 10 30 Prolapse of uterus 
Alexander EL Griffith — 11 Carcinoma at the recto- 
sigmoidal juncture, Lahey technique 


SURGERY’ OF THE EYTE, EAR, NOSE, AND THROAT 
CLINICS IN SAN FRANCISCO HOSPITALS — DAILY 
UNIVERSITY OF CALIFORNIA HOSPITAL SAN FRANCISCO HOSPITAL 


Tuesday 

Joseph L McCool, Frederick C Cordes, JosErii W 
Crawford, C Allen Dickey and David 0 Har- 
rington — 9 Ophthalmological operations 
R- C Martin ana Frederick C Cordes — 9 Toti 
Mosher operation 

Wallace Sihth, Louis Morrison and Edith Stoker — 9 
Otolaryngological operations. 

Diy Clinics — 2 

FfiEnERicK C Cordes Surgery of traumatic cataracts 
J W Crawford Tuberculosis of the eye. 

C Allen Dickey Surgery of the vertical muscles 
David Harrington Contact glasses, practical demon 
stration. 

R- C Martin and Sterling Bunnell. Injuries and repair 
of the facial nerve 

Thursday 

Joseph L McCool, Frederick C Cordes, Joseph W 
Crawford, C Allen Dickey and David O Har 
RINgton — 9 Ophthalmological operations. 

R C Martin ana Frederick C Cordes— 9 Toti- 
Mosher operation 

Wallace Sihth, Loins Morrison and Edith Stoker — 9 
Otolaryngological operations. 

Dry Clinics — 2 

John Saunders Regional anatomy of the mastoid and 
pathways of infection of the intracranium 
Howard C Naffecer. Brain abscess arising from middle 
ear and mastoid infections 

Wallace Sihth Phlebitis and thrombosis following mid 
die ear and mastoid infections. 

Friday — a 

Frederick C Cordes Surgery of complicated cataracts 
J W Crawford The eye in diabetes 
C Allen Dickey The value of orthoptic treatment 
David Harrington Tobacco amblyopia and its treat- 
ment 

ST MARY’S HOSPITAL 

Thursday — 2 

Francis Conlan, Stanley Burns and Frank Hand 
Treatment of posterior sinusitis Blood dyscrasms in 
relation to the ear, nose and throat Treatment of 
bilateral abductor paralysis 
Frank Hand Radical antrum 


T uesday — 2 

Warren D Horner External indcctomy, history, uses, 
technique and ad\ antageB 

C. Alt.en Dickey and J W Crawford Safety procedures 
in cataract operations, akinesis, intra-orbital injec- 
tions, lid sutures, pre-operative medication. 

Warren D Horner, C Allen Dickey and J W Craw- 
ford The use of synthetic epwephnn bitartrate in 
ocular therapeutics 

Aubrey Rawlins Osteoma of the antrum, some curious 
foreign bodies in the lungs, cases of recovery from 
otitic meningitis, extensive osteomyelitis of the frontal 
bone 

Harrington B Graham. Foreign bodies in the lungs, 
stenosis of the esophagus, cancer of the larynx 

Harrington B Graham and J M Wolfsohn Extensile 
abscess of the meninges 

Rae Ashley Treatment of tuberculosis of the larynx 
HOSPITAL FOR CHILDREN 
Thursday — 2 

George N Hosford and Avery M Hicks Technique 
for the determination of the hydrogen ion concentra- 
tion of tears The significance of pH of tears m ocular 
symptoms and treatment. Indications for and results 
of orthoptic training Relation of vertical imbalance 
of extra ocular muscles to gastric symptoms, posture, 
temperament and aptitude for school work and oc- 
cupation. Congenital muscle palsy Motion picture 
demonstration of O’Connor technique for heterophona 
and heterotropia 

Days to be Announced 

George N Hosford and Avery M Hicks— 9 Extrac- 
tion of congenital cataract ; muscle operations, 
0 Connor mnen shortening for simple exotropia, simple 
esotropia, vertical deviations, muscle transplants for 
external rectus palsy, superior rectus for paralysis of 
the superior oblique (Jackson’s technique), Motais’ 
operation for congenital ptosis, Toti Mosher operation 
for occlusion of nasolacrymal duct (with Drs Martin 
and Hosmer) 

STANFORD UNIVERSITY SCHOOL OF MEDICINE 
Wednesday — 2 

F rank Rodin Congenital and hereditary eye defects 

Avery Hicks Ocular torticolis 

Dohrmann Pischkl. Retinal detachment, methods and 
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IRRLGLL \R SHEDDING \ND IRREGUL\R RIPENING OT 

THE ENDOMETRIUM 

HI RBI RT I TRVUT, MI) \\i> \LIlt K1 \ kl DI K, M S , New \ ore, New \ouc 

rrcm the IVparlrrrni of Oli<teUiC< an ! 1 %*ncc Jv> ( < mcll Lm\cr*it> Medical Collcse and Ncm- lorL Hn«piLil 

F OR a number of \cars it has been in uterine and o\anan specimens remo\ed at 
creasmgly difficult to account for the operation, has enabled us from time to time 
clinical histon , as well as the pin sical to modify our ideas so as to bnng them into 
and histological findings, of some of our pa- consonance with the; physiology of the o\ ar\ 
tients suffering from functional uterine bleed- and the hypophysis as it has been unfolded 
ing on the basis of the endometrial hyperplasia Vmong the older writers, Rokitansky 
syaidrome As a result of tins wc haec gradu- Scanzom (1S63), Pozzi, Olshausen (1S75) 
ally come to the conclusion that there are Duncan (1879) and Ruge (1S70) were largely 
other clinical entities with a corresponding instrumental in establishing inflammaton 
histological picture in the endometrium w Inch lesions of the endometrium as an explanation 
cause or are associated with metrorrhagia of the xanous types of abnormal endometrial 
Although these may be hormonal in origin bleeding, and the histological pictures which 
they are quite distinct from hyperplasia of they found to be associated with them In- 
thc endometrium In this paper we shall deed, they' were so successful that such de- 
outline the results of our study and indicate scnptne terms as “endometritis diffusa fungi- 
two entities, one of which has not hitherto osa ” “endometritis polyposa cystica,” “en- 
been described, while the other has been domctntis atrophicans,” “endometritis mter- 
recognizcd only in the German literature stitiabs,” and “endometritis glandularis” sur- 
These we feel probably account for from 20 vived for years as the names for \anous 
t° 30 per cent of the patients suffering from histological findings in the normal and ab- 
functional uterine hemorrhage, although many r normal endometrium 

raore observations w ill be necessary before That the “hyperplastic endometritis” time 
their incidence and significance can be ac- of these winters, was not due to an lnflam- 
curately known matory lesion was first enunciated by Bre- 

In Recamier designed the curette to necke (1882) and corroborated in rapid suc- 
remove “fungoid and granulation-like pieces cession by de Sinety (18S4), Schmal (1890) 
of tissue” from the uterine cavity In so and Cullen (1900) These authors found that 
doing, he provided a means of studying this hyperplasia of the endometrium was a distinct 
tissue which changed completely the older entity in no way associated with inflammation 
concepts of endometnal disease The study of the mucosa Doederlem (1S96) Pfannen 
of tissue removed by curettage as well as of stiel, Bumm, and Menge supplied the bac- 
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t etiological work whkh was necessary to prove 
tint these tissues were free from bacterial 
invasion. 

However ft waa oot until 1907 when 
Hitschmann and Ydier made thetr dassical 
contribution upon the cyclical changes in the 
normal endometrium, that It became dear 
that m any of the to called endomctritides 
were not only normal bet had no relation to 
bacterial Invasion Now we know that true 
endamctriti* of the chronic type U a somewhat 
rare condition Schroeder (19x1) followed 
with his brilliant invettipuioct upon the 
relationship of the normal endometmi cyde 
to the ovarian cyde, and thus were founded our 
modern concepts concerning the normal vari 
atlooi 

Schroeder (1919) followed hi* work upon 
the normal endometrial and ovarian cyde by 
an investigation Into the hyperplastic changes 
in the uterine mucoas He was able to con- 
firm the work of the earlier group of writers, 
that etiologkafly hyperplasia of the endo- 
metrium was not of an inflammatory nature 
and further described Its eswmtiai hrstofogfcal 
features and correlated it with the occurrence 
of graafian folhde cyata in the ovary *ug 
jesting that it was due other to the per 
srstence of the folhde or to the lad of 
corpus luteum formation Burch, Williams, 
ana Cunningham (1931) have supplied con 
vindng evidence In their animal experiments 
that hyperplasia of the endometrium la the 
remit of the uncjjposeti effect of the graafian 
Collide hormone estrin upon the endome- 
tnom 

This concept has been so firmly established 
and is now so widely recognised that not only 
is the disease accurately diagnosed dmlcaBy 
and histologically but a large literature has 
grown up about the subject It would not be 
an exa gg er a tion to state that probably By 
per cent of the so called functional utenne 
bleeding has come to be classified as due to 
hyperplasia ol the endometrium It wifl be 
interesting some day to know whether or not 
history U repeating itself whether or not we 
are committing the same enthusiastic error of 
the gynecologists ol 850 and i 56 o. In d*ssa 
lying so many patients as suffering from 
hypoplasia of the endorwetnum, instead of 


from unknown or poorly understood dlsesjes 
Novak males the statement w histok^ic ex 
amfnation of the endometrium in case oi 
functional hemorrhage, almost always rcieah 
the picture designated as hyperplasia of the 
endometrium. 

As our knowledge concerning the hormonal 
physiology of the endometrium has unfolded, 
it has become loom singly evident that not 
only the normal menstrual bleeding but some 
other type* of endometrial bJmhng of a 
pathologic*! nature have a background in 
hormonal relationships Hyperplasia of the 
endometrium was the first described and h 
perhaps the best understood of these, Thu 
syndrome undoubtedly accounts for the hug- 
est group ol patients suffering from uterine 
he mor rhage of the functional^ type Briefly 
stated it is considered to be a manifestation 
of prolonged and unopposed effect of the 
graafian folUde hormone estrin upon the 
mucosa of the uterus This effect is apparent 
in curettage specimens in the overgrowth of 
the various dements composing the endo- 
metrium, both glandular and stromal But 
more particularly it b characterised by a 
complete absence 0/ any of the evidences of 
secretion such as the presence of glycogen 
etc which have come to be recognised as the 
effect of the corpus luteum hormone upon the 
endometrium In other words, hvperjiaiia 
ol the endometrium may be cotiwdered to be 
the outcome of hvperestnn or graafian foilkle 
effect without lire formation of a corpus 
luteum with its ripe nin g and secretory influ- 
ence It rs therefore distinctly an abnor- 
mality of the proliferative or follicular phase 

The purpose of this papCT is to call atteo 
tiem to two metropathia which do not seem 
to Wong to the large hyperpfari* group, bat 
which probably are of a similar nature in » 
far as they may be the result of ovarian Of 
other glandular imbalance 

The first of these present* inch character 
Istic dirncal and pathological detail* as to 
warrant Its bang described as a disease entity 
English speaking gynecologists seem to hsvt 
completely ignored or overlooked it, as noth- 
ing is to be found in the Englis h language oa 
the subject For this reason and also because 
it is encountered not infrequently K arena 
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Fig 1 Irregular shedding of endometrium a, Secretory gland showing low ex- 
hausted type of epithelium and partial collapse, b, shrunken stroma with elongated 
nuclei X85 


important to describe this condition m some 
detail 

In contradistinction to hyperplasia, irregu- 
lar or incomplete shedding of the endo- 
metrium is an aberration of the secretory or 
corpus luteum phase This differentiation is 
niade at the outset because it is the impres- 
sion of the author that much confusion exists 
concemmg the histological findings in the 
idiopathic or functional types of utenne 
bleeding 

In 1924, Pankow described 3 cases of men- 
orrhagia in women whose previous menses 
had been quite normal, but who had experi- 
enced excessive and prolonged menorrhagia 
during the period just pnor to admission to 
the clinic in Duesseldorf Curettage of the 
uterus m these women produced an endo- 
metnurn without an epithelial surface layer, 
but with, compact, infiltrated stroma and 
collapsed glands As an explanation, Pankow 
stated that he thought that these cases must 
represent a delayed regeneration phase M- 
though incomplete and quite inadequate, this 
rs the first reference in the hterature to this 
syndrome Other writers who have had articles 


on the subject are Robert Meyer and his 
pupils 

Kaufmann and Hoeck, in describing a large 
senes of patients (147) suffenng with vanous 
forms of endometnal bleeding, referred to one 
group of 6, which, from their descnptions of 
the clinical findings as well as the appearance 
of the endometnum, indicate that these 
patients were suffenng from irregular shed- 
ding of the endometnum or a closely allied 
difficulty 

Bamecki, m 1928, desenbed 32 cases of 
irregular shedding of the endometnum from 
a senes of 465 curettage specimens (an incidence 
of 7 per cent) This well considered article 
gives the clinical and histological findings m 
detail ' 

In the past year we have had 11 patients 
from a senes of 97 who have suffered from 
functional bleeding of the endometnum, who 
seem to fall into this category, an incidence 
of 10 per cent indicating that it is not a rare 
condition Clinically, these patients covered 
an age range of from 23 to 50 years, the 
majontyof the patients being between the ages 
of 23 and 40 years 6 
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These women *11 give a history of having 
had normally regular menstrual period* untfl 
they came under obaervatkw became oi a 
prolong fd and p*ofu»c menae* or of recurrent 
bleeding Immediately following what wa* sup- 
noted to have been a normal menstrual period 
The dorabon of the bleeding waa from 10 to 
43 day* in the majority however from S to 
?4 day*. Eitrin determination* on the blood 
of 4 of those women tbowed an almost com 
plete lack of vhi* hormone Lukewlae the 
prolan titer In the blood stream wu km 
Unfortunately »e have no adequate bio- 
logical teat for the corpu* luteura hormone 

progeatiQ. 

The genital organ* a* determined by in 
apeetkm of the external gnritaHa, vagina, and 
cervix, ax wtH a* by bimanual palpation, 
were entirely normal. In addition no cuwd- 
hitional duvaae or other endocrine imbalance 
wax encountered Such came* of bleeding 
ai abortion, polypi myomata, endometritis, 
and disease of the adnexa a ere carefully ruled 


The curettage material ahowed wide van* 
tkm in the thick new of the mnooaa and the 
*jxo of the various preces of endometrium 
Th: material prepared by fixation in alcohol 


for mol and stained with hem&torriin and 
eoria, Pappeahefm i rtaia (for dwaxutrttiin 
of pla*ma cetb and potafble infection) and 
with bema ton-fin and Bert a cannln (for de- 
termine tioa of glycogen accretion) aboard a 
definit e and characteriatlc hirtologkai picture. 
The atroma b shrunken and composed of 
many deeply bejophihe ^ifotHe-ihaped oudef 
The apfnd arteriole* vary somewhat, iart 
usually are dilated and engorged Occasion- 
ally but particularly in thcne who have bkd 
for loot time there are thromboae* of these 
veaeel* In aomc cases there b rctrrvmaation 
<rf the biood dement* into the rtrom* Tbe 
gland* of tbe peripheral portion* of the endo- 
metrium are collapsed to form tdxarre ahape*, 
many of them suggesting three, four a ad 
five pointed atari The ejatheUcm 1* obvi- 
ously in the secretory or corpus luteuro phase, 
a* nudrf of the ceO* are discrete and located 
at the base of tbe cdfa, while the cytoplasm 
I* dear though low and irregular In outline, 
■uggertmg prolonged activity The Beat* 
carudn atain further corroborate* the aecre 
tory phase u many of the epithelial cell* 
contain granule* of glycogen which tUfn 
bright red with thia medium Other gland* 
may show kttle or no aecretory activity But 
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Fig 3 Irregular shedding of endometrium a, Collapsed ‘‘star shaped” glands with 
*ccrctor> epithelium , 6 shrunken inacti\c stroma XS5 


for the most part, the impression gamed by- 
study of tissue from such a patient is that it 
is predominantly a sccreton membrane This 
should sen e to distinguish it from hyperplasia 
nhich is just as markedly non-secrelory , or 
proliferate! e in type 

The work of Bartelmez has shown that in 
normal menstruation the shedding of the 
spongiosa is a progressive phenomenon in the 
sense that there is focal shedding at a given 
time and that subsequently other foci bleed 
and shed in succession Indeed, the duration 
of the menstrual period may r be considered 
to be dependent upon the rapidity with which 
the \anous local processes succeed one an- 
other In the ligh t of this know ledge it w ould 
seem probable that in this type of menor- 
rhagia we may be dealing wnth nothing more 
complicated than a very much prolonged 
menstrual penod This brings us to a con- 
sideration of the factors which might be re- 
sponsible for such a physiological abnormality 
As the corpus luteum is in the ascendancy 
during this phase of the cycle, the most 
logical explanation -would seem to be con- 
nected with that body or remotely with the 
hypophysis All the histological evidence 


stems to point toward a prolonged and weak 
corpus luteum effect In 2 patients in whom 
w e w ere able to examine the ovaries, corpora 
lutca were found presenting evidence of de- 
generation in the form of fat droplets in many 
of the cells Howe\ cr, there w'ere substantial 
zones of lutein cells which had the appearance 
of being well preserved and probably actively 
secretory' It is to be regretted that more 
observations of ovarian tissue ha\e not been 
possible, but the nature of the malady does 
not often offer the surgeon an adequate indi- 
cation for laparotomy , and still less oophorec- 
tomy' Unfortunately', also, we have no reli- 
able biological test for the corpus luteum 
hormone, progestin, so that it is at the mo- 
ment impracticable to demonstrate an alter- 
ation in the amount of the available hormone 
in these patients For the time being, the 
explanation must remain theoretical The 
possibility of a deficiency m the anterior lobe 
hormone has been thought of, and in a few 
of the patients under our observation the 
blood titer of this hormone has been demon- 
strated as low However, this data is of 
academic interest until a great many' more 
observations are possible, and mention is 
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Fig 5 Irregular ripening of endometrium showing marked variation in response m 
different parts of the same tissue X85 


that with greater attention on the part of and the irregular shedding groups for these 
gynecologists to this syndrome, not only will represent two different phases of ovarian 
it be more frequently recognized, but it wall activity the first, the graafian follicle phase 
be found to recur m the same individuals and the latter, that of the corpus luteum 
The second entity to which we wish to call whereas, the one now to be considered reDre’ 
attention differs from both the hyperplasia sents a mixture of both proliferative and secre 
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tory phase* Id oar study of iao padents 
suffering from functional Weeding of the endo- 
metrium, we encountered til* ml ted histo- 
logical picture In n hyperplasia In 68 and 
Irregular •bedding In i Nine of the ir 
patient* were within 40 and 45 year* of age 
3 were between 35 and 40 7 were between 
» 5 and 30, 1 wa» 15 year* of age and 1 55 
Fifteen patient* had given birth to ooe or 
more full term Infanta, none of ahfch had 
been borne a f thin a year of the time at which 
they presented themselves with metrorrhagia 
Sit had never been pregnant Three we r e 
obeac, and 1 had an enlarged thyroid gland 
with a normal basal metabolic rate In oooe 
of the group# was there found any cause for 
the rirfMivr Heeding such a* malpositions 
or malpiacements of the uterus, polypi uter 
me or pdvic Infection myomata or mahg 
nancy The (mun were prepared a* deacribed 
Hbtologica] mid nation reraled In these 
11 caaea an endometrium which in the 
er*l mt tbowed cm inferable area* which 
were definitely non-*ecretory and otben which 
were juii a* definitely secretory The criteria 
which governed u* In dedding betwee n the 
proliferative and secretory phases were thoae 
enunciated by R Schroeder and R Meyer 
the contour of the gland*, the character of the 
finin g glandular epithelium whether or not 


givtogen could be demo unrated fn the giiod*, 
and the *hape and site of the itroma cefli 

In the endometrium of 5 oi the patient*, 
the predominance wa* in favor of the doo 
secretory type with here and there a few 
secret oj> gland* scattered diffu*dr among 
them These ca*e* could obviously be re 
garded as early secretory axiom Ctrl* In the 
16 other pstlenta the endometriam showed 
a more patchy distribution a* regard* sear 
tion and non- secret Ion For instance an area 
in the vicinity of a spiral arteriole often ibow* 
many definite!) secretory gland*, occaiixuliy 
with every evidence of weD established secre- 
tory activity sod frequently giving the im- 
preaalon of proionged secretion because of 
their ifngic liver* of tow clear epithelial ceQ» 
with round pale-* twining nuclei Other area* 
show Just as definite a proliferative phase, but 
with none of thecritena nrfEdeutly developed 
to allow a diagnosis of hyperplasia We have 
called this picture Irregular ripening'’ per 
haps a better one would be irregular matu- 
ration o / the endometrium Certainly the 
impression gained from a study 0/ the thsoe* 
is that of a patchy or irregular corpus Interna 
effect In an endometrium otherwise In the 
proliferative phase 

It b wefl recognised byTditoJogbt* that the 
basal layer of glands adjacent to the myo- 
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metnum are almost completely unresponsn e 
to the secretory stimulus of the ovary They 
remain constantly m an inactive or prolifera- 
tive status For this reason, we have been 
most careful in our observations to be sure 
that we were dealing only with the more 
superficial layers of the endometrium, the 
functionalis For similar reasons we were 
careful to rule out myomata and polypi, for 
in the vicinity of submucous or mural fibroid 
tumors, the endometrium is frequently re- 
fractory The same may be said for the endo- 
metrial content of polypoid bodies In addi- 
tion, it has frequently been pointed out that 
m an otherwise secretory membrane an occa- 
sional gland may be observed which fails to 
react to secretory stimuli , maintaining through- 
out the cycle a proliferative type of epitheli- 
um Various observers have ascribed this to 
persisting immaturity of the epithelium In 
our study of the subject only areas in which a 
considerable number of glands u ere involved 
have been included in the category of irregular 
npemng 

Interestingly enough, 14 of the 21 patients 
presenting this histological picture com- 
menced to bleed at approximately the middle 
of the intermenstrual period, at a time when 
one should expect that the hormones of both 
the granulosa cells and the lutem cells would 
be circulating in the blood stream The diffi- 
culty m securing hormonological data in these 
patients lies in the fact that the diagnosis is 
not possible until the tissue is examined with 
the microscope This, of course, is some time 
after curettage, so that there is no assurance 
that the picture presented is that which 
brought about the condition It is quite 
probable, however, that the estnn titer is 
low This is our impression, though we have 
not sufficient data at hand to make the state- 
ment positively If it is demonstrated that 
this is a constant concomitant of the bleeding 
phase, it would correspond well with what we 
know in regard to hyperplasia of the endo- 
metrium and also with irregular shedding of 
the endometrium Should we find a low estnn 
concentration m the blood as a usual feature 
of endometnal bleeding, whether normal or 
pathological, then u e might conclude that the 
bleeding mechanism is independent of histo- 


logical findings Until more data are avail- 
able, it may be wise to cling to the older point 
of view, that both blood loss and tissue change 
are linked to the same process and that each 
is m at least some degree an expression of the 
other However, we are convinced that many 
women have a marked prohferative abnor- 
mality of the endometrium, with graafian 
follicle cysts m the ovary with no excessive 
blood loss, and we have seen 2 cases m which 
there was amenorrhea The mechanism of 
endometnal blood loss is not understood and 
certainly the more we learn concerning it, the 
more we are impressed with the independence 
it may show of the factors controlhng tissue 
change Irregular npemng of the endometn- 
um may possibly be explained by postulating 
an instability of the bleeding mechanism dur- 
ing the interval portion of the menstrual 
cycle However, this bleeding is not that 
associated with the “mittel schmerz” but 
amounts to such a blood loss as to alarm the 
patient and take her to her physician for 
advice, and may, therefore, be considered as 
a definite metrorrhagia 

These patients, in a manner quite s imil ar 
to that descnbed for irregular shedding of the 
endometnum, have, in our experience, re- 
sponded promptly to curettage and have not 
had a recurrence of the disease We are at a 
loss to explain the non-recurrence because we 
feel that the disease has its origin m a quanti- 
tative imbalance of the ovarian hormones 
This curettage should not remedy m all cases 
It is felt that further experience and observa- 
tion will reveal that this group of patients is 
as varied in its response to treatment as are 
those concerning whom more is known The 
simplicity of treatment and the good prog- 
nosis m these diseases contrast sharply with 
some aspects of hyperplasia of the endometn- 
um However, they are of real mterest and 
importance in the consideration of the ultimate 
causes of abnormal endometnal bleeding 

SUXIMARX 

A form of endometnal bleedmg has been 
descnbed probably due to glandular im- 
balance, most probably associated with the 
corpus luteum of the ovary, in which the 
woman fails to shed the surface spongiosa of 
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the endometrium normally and with which 
£* aa*odated cxceaafve blood low. ThI* «yn 
drome vu fint deacribed clinically by Pan- 
kow who was auccceded by Robert Ileyer and 
hi* pupDi In farther clarifying the hl*tok>gic*l 
detail* A aerie* of patient* hi* been care 
fully studied and the clinical and pathological 
detail* confirmed together with niggeatlvc 
data concerning poaafbk hormonal relation 
ihip*. In addition a tecorvd hiaioJogfcal pic 
ture which we have named "irregular npen 
mg ha* been deacribed together with the 
associated clinical facta which may or may 
not be an entity aanodated with rtcesxive 
blood lo*> from the endometrium. Both haw 


been neglected by atudenta of uterine Weed- 
ing, although in our experience thev accoont 
for approximately one third of all fonctioori 
bleeding They are preaented a* aerurate 
fyndrome* although poaafWy related and 
with the foil reallxaUon that the Irregular 
ripening maj be merdr an early iti|f of the 
Irregular abed ding of the endometrium 

KEfUtFNCCS 

mntirii, H 7cotrmTU f frwd ?A J» «JJ 
Kjutwst* and tlcce* X»*c*r I CAnrt m 
Qjwt, «U 7 *° J 94 

J il it*. R Kudb d a* 1 t*ck Wl Hj*. 

(lie*** LobandO +f\ T J- J 
4 T U7* O }l«Mt*itr t Gtto*rt«h * Criwk 
9 * 4.67 7 



SEELY, ZOLLINGER FUNDUSECTOMY IN TREATMENT OF PEPTIC ULCER 155 


FUNDUSECTOMY IN THE TREATMENT OF PEPTIC ULCER 

An Experimental Study 

HALL SEELY, M D , \nd ROBERT ZOLLINGER, HD, I'.A C S , Boston, Massachusetts 
F rom the Laboratory of Surgical Research Harvard Medical School 


S URGICAL measures in the treatment 
of peptic ulcer have been directed into 
several rather definite channels first, 
the closure of perforations, second, the care of 
massive hemorrhage, third, the diversion of 
gastnc contents around an obstructed pylorus, 
fourth, a rather broad and elastic group of 
procedures, of infinite variety and all of a plas- 
tic nature Operations in the last category are 
designed to lower the gastnc acidity by per- 
mitting an easier regurgitation of alLalme duo- 
denal secretion mto the stomach and effecting 
at the same time a removal of all or part of 
the ulcer beanng region of the stomach and 
duodenum It is within this fourth group that 
so many unsatisfactory surgical experiences 
anse The relief afforded patients with peptic 
ulcer by alkaline therapy continually urges the 
surgeon to devise an operation which will re- 
duce gastric acidity alone without mjunng the 
function of the pylorus 
Because surgical attempts to reduce gastnc 
acidity by dilution of its secretion with intes- 
tinal alkalies through some operation that 
does away with the pylorus have not been of 
great success, the other logical step, as pointed 
out by Connell in 1929, is the removal of the 
and secreting tissue The problem connected 
with such a procedure is the question of how 
permanent the reduction might be in the face 
of the body’s inherent capacity to hypertrophy 
the remaining glandular elements 
The fundus of the stomach having long been 
recognized as the site of acid secretion, Con- 
nell (i), m 1929, first suggested fundusectomy 
ns a method of decreasing gastnc acidity In 
the same year, Deloyers and Johnson removed 
the fundus of dogs and found a consistent fall 
of gastnc acidity both free and total at the 
tenth postoperative day No additional stud- 
ies were made by them at later dates Con- 
nell (2), m 1931, reported his results from 
fundusectomies m dogs He removed one-half 
of the greater curvature m a V shaped pattern, 


taking both antenor and postenor gastnc 
walls up to a finger’s breadth from the lesser 
curvature Aspiration studies showed a pn- 
mary drop of both free and total acidity with 
a slow recovery of the total acidity alone 
Meanwhile the gastnc capacity had returned 
to normal Sections taken later along the scar 
of the fundusectomy revealed no increase in 
panetal cells along the fundic glands Fauley, 
Strauss, and Tyy, in 1932, published the re- 
sults in a senes of gastnc resections performed 
on dogs in which approximately two-thirds of 
the stomach was removed m a procedure 
analogous to the Fmsterer operation This 
operation is essentially a resection of the py- 
lorus, antrum, and varying heights of the fun- 
dus, closure of the duodenum, and anastomosis 
of the stomach to jejunum A part of the 
gastnc hiatus is dosed with sutures in a man- 
ner to direct the food stream downward 
through the lejunum and to prevent retro- 
grade filling of duodenum X-ray studies 
showed return to normal capacity of the stom- 
ach in 2 months with maximum enlargement 
by 6 months Well developed fundic glands 
having the normal number of panetal cells 
were demonstrated in sections from the re- 
formed fundus The levels of acidity after a 
temporary fall returned to normal in 3 to 5 
months The authors considered polyphagia 
to be the cause for the rapid dilatation of the 
stomach rugae Watson, m December, 1933, re- 
ported studies of gastnc acidity after fundu- 
sectomy in dogs He remoied one-half to 
four-fifths of the fundus, leaving cardia, an- 
trum, and lesser curvature intact A definite 
reduction in both free and total acidity was 
noted immediately after operation In anal- 
yses 15 to 18 weeks after operation the vana- 
tions from the normal were very slight and 
occurred only in dogs from which four-fifths 
of the fundus had been removed 
As an aid to the removal of all the acid 
secreting area possible, we first demoted some 
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rtody to the location of the aodogenk parietal 
ctlhindog* Mlyagawa has reported the posi- 
tion of parietal aril* In human* and in certain 
animal* He found they began two-fifth* of 
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the way along the l eaa tr curvature toward the 
cardia and continued to the eaophagral open- 
ing. He found a* U well known that the 
free tot number were In the fundu*. Nothing, 
howerer had been *afd in retard to the com- 
parative number of parietal relli In the leoer 
and treater curvature* In order to compart 
the two curvature* in thl* ronect we removed 
(he rtoroach from a normal dog, dirt ended ft 
with 10 permit formalin, and impended It fa 
a jar of formalin After luring been properly 
fired, ring* were cut from tbe rtomach at Tan 
oo* lexTla through cardia fond a*, and antrum, 
and four block* were taken from each ring, 
making the block* corrapond to the anterior 
and posterior wall* of tbe rtomach and laddie* 
from both curvature*. 

Tbe dutribution of perietal ctfb wa* found 
In our lection* to extend wefl into the antrum, 
throughout which a few were ahray* derooo- 
rtrable almost anywhere There * ere approxi- 
mately the *ame number of parietal eda along 
a [irtn gland in the leaser auralnreMOO the 
greater curvatore The number of giandiper 
mifliraerer of mucosa wa* abo equal Tbe 
mperiority of the greater curvature a* an arid 
accreting bed he* In the great redoplkatioe of 
Its nsocou* membrane by the mgr wfakfc are 
exceedingly weB developed ra the doe (fTf» 
rA aA, yA ) Numerous parietal cdl* «« 
found along the ftmriit gland* of the cardia 
From theae atudtt*, it vemed a) gw rent that 
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m order to reduce gastric aciditv In surgerj 
it would be neccssarv to remove almost all 
the fundus and canlia leaving mcrelv a slen- 
der tube from the esophagi d opening to the 
antrum 

Injanuan 1035 we begin i «cnm of vtrv 
radical resections 01 the fundus in dogs at- 
tempting to leav c onh a tube from the csopha 
gus to the antrum which would be made up 
chiefiv of the n ijg< tislrassc w Inch in dogs mens 
ures some 4 to 3 centimeters in width Such 
a tube would of course, be free of rich and 
secreting niga 

t M’LKIMF.STS 

Health} dogs of nondescript breed weigh 
mg from 16 to 20 kilograms vure selected 
Three gastric anahses were done at intervals 
01 2 to 3 davs on each dog i he test meal 
consisted ot 100 grams of chopped beef and 
250 cubic centimeters of water \spirations 
were made of fasting contents In one dog the 
meal was given, and aspirations were made at 
3 °,6 o and 90 minutes This was followed bv 
the intramuscular injection of 1 cubic centi- 
meter of histamine lij drochlondc and aspira- 
tions performed at intervals of 20 and 40 min- 
utes Titrations of specimens w crc earned out 
wath one-tenth normal sodium hvdroxide with 
Topfer’s reagent and 1 per cent phcnolphthal- 
em as indicators for end points of free and 
total acids, respective!} After three salisfac- 
tor} pre-operative gastnc analyses were com- 
pleted, the dogs were subjected to operation 
The} received 0015 gram morphine sulphate 
b\ hypodermic injection 30 minutes before 
operation The} were anesthetized b} cone- 
ether which was replaced b} intratracheal in- 
sufflation of ether The abdomen was shaved 
a nd skin prepared by alcohol 70 per cent, fol- 
lowed b} oxycyamde of mercury in a solution 
°f 1 2000 A linear, left, paramedian incision 
from costal margin to umbilicus was made 
The stomach was isolated and the abdominal 
cavity protected with gauze The blood sup- 
ply along the greater curvature for the same 
distance as we expected to resect was doubly 
clamped, divided, and ligated with fine silk 
The nght gastro-epiploic artery was divided 
about 4 centimeters from the pylorus along 
the greater curvature Small Payer damps or 



1 jc 4 Schematic ilnwinR of dog’s stomach Shaded 
ar,a indicates 'ection rimmed at funduwctornj 

heavv Koclier hemostats were placed in pairs 
beginning usuallv about 4 centimeters from 
the pvlorus and extending obliquely toward 
the lcs«er curvature The points of the clamps 
were allowed to come within 3 centimeters of 
the lesser curvature The stomach was then 
incised between the clamps before proceeding 
further along the lesser curvature, the medial 
clamp was removed, and thelnatuswas dosed 
Pairs of damps were then applied parallel to 
the lesser curvature, the medial damp being 
placed always 3 centimeters from the lesser 
curvature The stomach was divided between 
the damps all the wa> up to the esophageal 
opening The stomach incision was dosed 
with a continuous atraumatic suture followed 
by another Ja> or of interrupted silk mattress 
sutures inverting serosa to serosa The ab- 
dominal incision was closed in four layers of 
silk The shaded area of Ejgurc 4 indicates 

the amount of fundus removed 

In the postoperative care the dogs were 
given 300 cubic centimeters of normal saline 
intrav enously immediately following opera- 
tion and this was repeated with added glucose 
for 3 days At the end of this time the dogs 
were allowed to drink water and in 5 days 
milk After this they were gradually allowed 
larger and larger amounts of a soft solid diet 
The feedings were made purposely small, and 
while the dogs ate well there was little of the 
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polyphagu described by Finley Strum, and 
try For the fir*t * week* following operation 
there wu occasional vomiting but do *igm of 
obit ruction developed The stoob were nor 
mal Tbe dog* loit weight itcadfly for i rocmth 
foOovring operation, and then began to Im- 
prove regaining thdr weight and former vigor 
by the end of 4 month*. 

JU3ULTS 

Gajtric anaiyaei exactly aimflar to the pre- 
operative teat mere performed 1 month after 
operation TTie determination* comUtently 
tbowed a substantial drop of both free and 
total add Three month* after operation the 
level* began to ascend and continued to rise 
reaching pre operative level* 8 month* after 
operation (Flgi 5678) 

When the gastric addity had reached pre 
operative height*, tbe dog* were sacrificed 
The itomadu were Immediately removed the 
pyloric lumen bed off the atomach dbtended 
with 10 per cent formalin and tbe esophageal 
opening tied The ftomach* were then im- 
pended In a o per cent formalin bath in an 
effort to maintain their normal shape and out 
Hue during the period of fixation C*re wa* 
taken not to dirt end the stomachs too tightly 
and one itomach war purposely only half filled 


with formalin- After fixation, the itomich* 
were examined and all were found to have 
regained a normal die and ihtpe without 
stricture*. Figure 9 1 * a groop photograph of 
all the specimen* In cnjnparbon with a norm*! 
itomach fixed m a similar manner The atony 
ach* were opened by guflloUne section at vari- 
ous level* and photographs taken (Fig*. iB 
sB 3B) 

The moft*strou 4 was dearly demarcated 
from the ruga: in the normal itomach *1 in 
Figure* r A, 1A 3A but in the ifomadu from 
which the fundu* had been removed there 
were almost no rug® above a point 4 cent! 
meter* higher than the pylorus Tbe itomach 
walb above thh point were smooth and re 
lembJed entirely the character of the normal 
magcHstrtuu This wm apparently not doe 
to our distention for in the itomach half filled 
with formalin the *ame appearance was pres- 
ent Evidently hypertropfrr of the stomach 
does not extend to the production of W* 
rugr at least within a year 

Microscopic sections erf the lesser and greater 
curvature* were made at vanous level*. Them 
wu a generous dntributioo of add reacting 
rrili throughout, but tin* waa most marked 
along the greater curvature Hbiofofkafly 
tbeae cells were filled with secretory grannie* 
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and \-acuolcs suggesting that the.} wore ,nc- 
tiul\ forming hvdrodilonc acid 

si MUAin 

i The literature on remmni of the fundus 
of the stomach for the reduction of gastric 
aciditv is renewed 

e The gastric fundus was rcseeted from } 
dogs leaving a tube about 3 centimeters in 
diameter irom the esophageal opening to 
within 6 centimeters of thepvloms This tube 
was made up chietlv of v a^rrslmssr smoot li 
and free of ruga 

3 Immediate po-dopcrativi drop of both 
free and total acidities w as found, ns compared 
to the pre operatn c lev tls 

4 There was n gradual riturn of the free 
and total acid reaching pre -operatn c lends 
b\ the end of S months 

3 The stomach at nccropsv showed hyper- 
trophj to normal size and outline without 
reproduction of ruga. 

6 Microscopic examination of the post- 
opera tnc stomachs showed a ndi distribution 
ot active acid bearing cells, especialh along 
the greater curvature 


CONCI USION'S 

The cvpcnmental findings agree with the 
dimed observation that the gastric acidity 
cannot b< perm inentlv lowered regardless of 
the amount of acid bearing tissue removed 
Fundustclonn, has little to offer as a means 
oi pcrm.uicntlv reducing gastnc audit} nnd 
as a possible therapeutic measure in the con- 
trol of peptic ulcer 

Him 100RAI‘1I\ 
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“PEPTIC ULCER AND THE ANXIETY COMPLEX” 
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D URING reant years the belief that 
anxiety factor* play an important 
rftle In the etiology of gastric and duo- 
denal ulcer In man has been Raining favor (i 
M. 5^ 69, no n6) We lave aeea, and 
the literature la replete with instance* la 
which the recurrence of an ulcer ha* been asao 
dated with a period of unstained anxiety or 
mental distreaa. 

This raise* the question of what might poa- 
sfbJy be the an denying perverted physiology 
concerned. It 1 * well known that apprehenako 
generally retail* in an inhibition of the moth 
tty and accretion of the stomach. In lower 
animal* do one ba* ever recorded any other 
effect and 00c of ua (A Cl ) ha* to date 
failed by employing various type* of cottdi 
Hoeing procedure* in the dog to produce an 
anxiety” bypennotflity of the stomach In 
man we have been unable to find report of 
X ray examination in thcae rather rare in 
stance* in winch acme epigastric pain occur* 
following sente raentil distress in the absence 
of ascertainable organic lesions Alvarez (j) 
ha* informed 01 of » patient* who suffered 
aevere epigastric pain fottowing strong emo- 
tional stfmulatwo and on whom he made 
X-ray stocBes. In both instances he otwerved 
five or ux waves paaslng oxer the stomach 
which gave it the picture of a aock filled with 
bOiiard balls 

The studies of Todd (118) 00 medical atu 
dent* are more enlightening He studied the 
stomachs of his first year student* toon after 
they entered medics] adsooi and followed the 
behavior pattern of the stomachs erf his *tu 
dept* during the second year These studies 
were coo tinned for several year* and have pro- 
vided us with the only evidence we have of 
this nature Among the observations perti 
nm i to this diacussioo be found (a) through 
training or conditioning, the human stomach. 


like that oi the dog {66) may 00 longer be 
influenced by inhibitory psychic factor* (b) 
when tbe conditioned stomach” show* in 
stability in response to mental dhtrcn, the 
instability take* the form of hvperrootiiity 
Todd has stated that hyperactivity of the 
stomach is always present In the anxiety com- 
plex and in patient* consdoosly or subcoc 
•cxrusly dotoqs but oot afraid.” 

Since we are quite certain from animal 
studies (37) that the splanchnic nerve* are 
primarily concerned In the psychic Inhibition 
of motlhty and because of the predominant 
motor effect of the vagus 00 gastric tone and 
motfflty It Is logical to assume that the 

anxiety hypermotffity" just referred to Is 
primarily vagal in origin In this cotmedixi 
It should be pointed out that fear in the dog, 
according to Fiorey (44) results In pallor of 
the colon. Although mo similar observation* 
have been made on tbe gastric imicoan to our 
knowledge it is reasonable to assume that pos- 
sibly tbe same type of reatSioo occurs in the 
gastric tnucoaa, because of the vasoconstrictor 
activity of the ^rfanchnk nerve*. Thi* is men- 
tioned because of the neurogenic or "neuro- 
trophic theory of the genesis of nicer ad- 
vanced by voa Bergmxnn and hi* school and 
an increased vasoconstrictor tone of the res 
aei* of the mucosa Is mere readily conceived 
than the much more vague term, "neuro- 
trophic. 

tip to the present time no one ha* deter 
mined whether or not gastric or duodenal 
nicer may be produced la animals by exposure 
to an environment which produce* a coocBtiw 
of eaotio&al strem over long period*. It b 
difficult to maintain *uch to environment. In 
our laboratory an attempt has been made to 
accomplish this by placing cats and dogs fa 
adjacent cages, bat this was oot totemm 
because the animals aooo become conditfcartd 
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to each other’s presence Monkeys soon be- 
come adjusted to new surroundings and are 
not continually aroused by conditions which 
at first disturb them When they are placed 
m a room where dogs are present, they show 
signs of agitation for only a short time Even 
the wildest of jungle animals soon become 
accustomed to the unnatural conditions of 
captivity and, according to those who are 
familiar with their habits, show no sign of 
emotional stress, and rarely develop “peptic 
ulcer ” 1 

Probably the most hkely hypothesis con- 
cerning the manner in which anxiety may act 
as a factor in the production of ulcer is that it 
affects the motility of the stomach m such a 
way as to cause pylorospasm, hypermotikty, 
or intragastnc hypertension An associated 
retention may bring about a hypemormal 
acidity of the chyme, or a high acid continuous 
secretion during the mterdigestive phase (38, 
68, 69) Another hypothesis is that anxiety 
factors provoke a prolonged vasoconstrictor, 
or a “neurotrophic” disturbance 
Because of the difficulty of maintaining ani- 
mals in surroundings capable of producing 
prolonged or frequently repeated emotional 
irritation, we resorted to the use of drugs in 
an attempt to reproduce experimentally the 
conditions mentioned under the first hypothe- 
sis The drugs which we selected, because they 
might be presumed to cause increased motor 
activity or even spasm of the gastric muscu- 
lature, and hypersecretion, were, respectively, 
pilocarpine and histamine 

Other investigators have used histamine in 
the study of experimental gastnc lesions, but 
none has injected the drug as frequently 
throughout the twenty-four hour period and 
over as long a period of time as we thought 
desirable 

Delayed healing of artificial defects m the 
gastnc mucosa of cats and dogs has been ob- 
served following the administration of large 
doses of histamine (25, 42, 87, 105) Acute 
lesions have also been produced in cats, rats, 
mice, rabbits, guinea pigs and dogs by a simi- 
lar procedure (24, 25, 57, 94) 

Acute ulcers have likewise been produced 
m guinea pigs and rabbits by the admimstra- 

Noback, 'N’cvc \ork ZoologKal Gardens 


tion of large doses of pilocarpine (46, 85, in, 
116, 124) 

If anxiety be a factor m the production of 
“peptic ulcer,” it probably exerts its influence 
through the nervous system In this connec- 
tion, it should be pointed out that acute ulcers 
have been observed accompanying brain 
lesions in man and experimental animals (22, 
29. 36, 53> 78, 85, 1 15), and following section 
of the vagus (42, 53, 79, 104, 112, 127) and 
splanchnic nerves (30, 35, 81), and celiac 
ganghonectomy (30, 50, 54, 76) m animals 
Stimulation of the vagi, both electrically (79, 
1 1 6) and by means of pilocarpine, as well as 
paralysis of these nerves by means of atropine 
(in) has also produced acute gastnc lesions 
Section of the vagi in the rabbit produces 
chrome gastnc ulcers (67) 

In the present study we have attempted to 
determine if chrome ulcers could be produced 
m the dog by 

1 A sustained stimulation of the motor 
activity of the stomach 

2 Maintenance of the secretory activity at 
a constantly high level 

3 Continuous motor stimulation together 
with a high acid level 

METHODS 

The dogs studied were divided mto three 
senes and were injected ten times daily for 
penods up to 66 days Those in the first group 
received histamine, those in the second group, 
pilocarpine, and those in the third group a 
combination of the two drugs 

The drugs uere injected subcutaneously 
every 2 hours for 10 doses The animals u ere 
then fed a standard meal consisting of 200 
grams of Swift’s “Pard” dog food, 2 slices of 
bread, 200 cubic centimeters of milk and 200 
cubic centimeters of water, and then 4 hours 
later the injections were started again Under 
this routine, which was repeated daffy until 
the termination of the expenments, the ani- 
mals were kept under the influence of the 
drugs for 20 hours a da) , and during the re- 
maining 4 hours the stomach contained food 
Gastnc analyses, throughout the 24 hour 
penod, were made one to three times a ueek 

At the completion of the experiments the 
animals were sacrificed and careful autopsies 
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were performed, Section* were made of the 
liver kidneys Adrenal*, and stomach. 

Sena A The 13 dog* In this series received 
pfiocarpfne, Most of them were maintained 
on 1 5 mOtigrun do*e* /or period* up to 37 
day*, but a few reed ml larger doses. Three 
were ilarted with 5 mflligrtna, bat because of 
severe toxic manife*Latio«j, this wax gradually 
reduced to * 5 mUBgnur* on the itnmd day 
Three of the dog* received ds milligram* in 
ji doae* 30 reliflgttim* in 5 dote*, and 195 
mUHgrom* in *7 dose*, respectively The 
weight* of the dog* vaned front 6JS to 1 j 9 
kQognuit*. 

Serifs B The 1 1 (Jog* in thi* aerie* received 
histamine Do** j 10 weighing from 7 to 13 
kilogram*, received * milligram* of the drug 
every * hour* for 63 to 66 daj*. Dog tt 
weighing 5 7 kilogram* wa» given a total of 
132 milligram* ol the drug in 55 hour*, at the 
end of which time he *u aacri&ccd 

Smo C The *5 dog* in thi* aerie* received 
a mixture ol pOocarpine and M* famine They 
were maintained on 3 milligram* of each drug 
for period* up to 5# day* One dog reed red 
3 milligram* of pilocarpine and * m digram* 
of hiitamloe for 55 days, and 4 dog* received 
maufve do«e» up to 300 milligram* of hi»ta 
mine and aco rruBigranr* of pilocarpine in 39 
done* over about a 4 day period The weight 
of the dogi varied from 6 to 19 kilogram* 

IXSCXTB 

Senes I There waa great individual varit 
tfoo among animal* of the same weight In 
their *u*crptibiUty to the action* of similar 
doses of toe drug The drug itimulated the 
accretion of a gastric juice of fairiy high add 
ity and rich in pepsin Six dog* that devd 
oped severe pfloearpfne intoxication ihowed 
extensive mucosal hemorrhages throughout 
the stomach and Intestine*. No change* 
occurred la the esophagu*. The 7 remaining 
<fogj were etberiaed after 37 day* and tbcrwetl 
no change* In the goat ro- Intestinal tract ex 
cept a ihght injection of the duodenum in 
pome case* Au of the dog* of tH* *erie* 
showed normal liver kidney* and adrenal* 
upon microacopfc study 

Senes B The *ubcutanma injection of 
hriUmine can*ed a copious secretion of a 


gastric Juke of high free aridity lie* jure 
meet* of the volume and Utratloo* of the 
gastric content* of the dog* In thi* writ* 
(urine di methyl -arafoo-trobeosol a* an Ini 
catorj revealed that the rrspome to hitUmine 
wa* Ju*t a* strong at the end of the experiment 
a* *t the beginning. It i* dear therefore, that 
b> our procedure, wr were able to subject the 
gaatric and duodenal mutma a! moat coo 
jtantly to the action of highly add juke. 

Dog 5 died of "di« temper and broocho- 
poentaoni* after 3* day*. No kriort* were 
found in the gxatro-lntestinal tract. The 9 
dog* receiving * mflUgtasni of histamine 
every 3 hour* were sacrificed with ether after 
period* ranging from 55 to 66 day*. Although 
small acute erorioo* were found in the duo- 
denal mucosa of 4 don, In no case wt* a 
chronic ulcer produced. AD of these dogi 
showed a roughened, leathery pyloric mucrw, 
a* described by Hood and Howe* (43) and 
we also sometime* observed mnmmUlontiom 
Microscopic examination of the Uytt kidney 
and adrenal* of these animal* revealed nothing 
abnormal. 

Do* u wa* given large dose* (6 5 mffib 
gram*) of the drug (a total of 13* milligram*) 
and was ethrrixed after 35 hour*. Multiple 
ringk and coofloent, irregular ragged and 
betnorrbagic mucosal defect* were found 
throughout the stomach rood numerous in 
the (undo* Hemorrhage* Into both adrenals 
were also observed 

Serin C The Injection of a mixture tf 
pilocarpine and histamine stimulated the x 
cretkm of a gaitric Juke of high acidity and 
peptic activity The fact that diarrhea tad 
vomiting frrtTuenOy occurred (a* xt 3 a* **B 
v»tkm and lacrimatioo) Indicated that the 
pfloearpfne wa* producing it* typical motor 
effect*. 

Six of the 15 dog* died of dirtemper AS 
of these 6 doc* ibowed muco*ai hemonfogfi 
throughout the stomach and intestine*, and 
in t there were erorioo*. Seven animal* <&d 
ol drug interdcatkm became It wa» hnpowSie 
to foretell the marked variation* in sraceptb 
bfhty of different animal* to pfiocarpiEe A«- 
topr/ revealed mucosai hemorrhage* through- 
out the stomach and Intestine* In all cd these, 
and hemorrhagic erotic** In 3 dog*. 
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The 12 remaining dogs were etherized after 
penods ranging from 36 to 58 days At au- 
topsy, one dog presented a small erosion in 
the stomach, but no lesions were found m any 
of the other animals The pjdonc mucosa m 
some cases showed mammillonations 

The liver, kidneys, and adrenals were 
normal m this group also 

EVALUATION 

A combination of histamine and pilocarpine 
is said, by Vineberg and Babkin (121), to 
activate all the known cytological elements of 
the gastric mucosa, producing a secretion 
approximating the juice secreted as a result 
of normal stimuli Frequent analyses of the 
gastnc contents of our animals assured us 
that throughout the duration of the experi- 
ments w r e were obtaining a continued secretory 
response to the drugs injected It is evident, 
therefore, that the mucosa of the stomach and 
duodenum was almost continuously exposed 
to the action of highly acid gastnc juice The 
diarrhea observed in the dogs receiving pilo- 
carpine indicated that the motor effects con- 
tinued to be obtained throughout the penod 

It is interesting to observe that the gastnc 
glands resisted fatigue even after repeated 
stimulation and practically constant activity 
for penods up to 66 days The response to the 
drugs was as active at the end of the expen- 
ments as at the beginning This is in agree- 
ment with the observations of other investi- 
gators (n, 62, 1 1 7) 

Dunng the course of our expenments we 
have produced a markedly increased motor 
activity of the stomach and duodenum, and 
have caused the mucosa of these organs to be 
subjected to a prolonged and unusual exposure 
to acid gastnc juice We have, therefore, 
reproduced experimentally two of the condi- 
tions which, by theory, may result from “sus- 
tained anxiety” and have maintained these 
conditions for relatively long penods of time, 
hut, a chronic “peptic” ulcer did not develop 
It seems clear, therefore, that neither the con- 
tinuous action of aad-pepsm, nor the con- 
tinuous motor hyperactivity induced by 
pilocarpine can produce chrome ulcer in dogs 
These two factors when acting together are 
likewise incapable of producing chrome ulcer 


It is obvious that some other factor is neces- 
sary for the production of chrome gastnc and 
duodenal ulcer, at least, m the dog 

Many clinicians have considered that the 
digestive action of gastnc juice is the prime 
factor m the etiology of chrome “peptic” 
ulcer (4 86, 97) Others have mam tamed that 
the role of aad-pepsm is insignificant (3) 
Although we have demonstrated that the 
aad-pepsin when acting alone or together 
with a hypermotihty factor as produced by 
pilocarpine cannot produce chrome ulcer, it 
appears to us that both clinical and expen- 
mental evidence is best interpreted as indi- 
cating that the aad factor plays some part 
(chemical lmtation) in maintaining the 
chromaty and in some instances the rapid 
extension of such a lesion (4, 26, 34, 40, 47, 
60, 69, 75, 83, 86, 92, 93, 95, 97, 98, 102, 106, 
115, 122) 

It should be pointed out that our dogs w r ere 
fed a “smooth,” ground diet This is men- 
tioned because unhygienic eating habits, e g 
improper mastication of meat and raw vege- 
tables, consumption of much alcohol, hot and 
cold fluids, etc , are frequently assoaated 
with the “anxiety complex” in patients A 
“rough food” has been shown to be a “ebro- 
mcity factor” in ulcer (69) 

The drugs, m so far as it is known, do not 
have a vasoconstrictor action, and possibly 
do not have a “neurotrophic” action in the 
sense that the latter term is generally used 
These are the only two factors other than 
those discussed above which are thought to be 
directly concerned m the suggested “anxiety- 
ulcer” relationship 

conclusions 

1 We have been unable to produce chrome 
ulcers in dogs by exposing the mucosa of the 
stomach and duodenum for long penods of 
time to the constant activity of a gastnc 
juice nch in aad and pepsin The aad factor, 
acting together with hypermotihty as pro- 
duced by pilocarpine, likewise does not pro- 
duce chrome lesions Under these latter 
conditions, however, acute lesions of the 
gastnc mucosa are very common This indi- 
cates that some other factor is necessary for 
the production of chrome ulcer in the dog 
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THE ROENTGENKYMOGRAPH AS A NEW AID IN THE 
DIAGNOSIS OF ADHESIVE PERICARDITIS 

SYDNEY E JOHNSON, M D , Louisville, Kentdckv 

From the Departments of Roentgenology and Anatom} Umverotj of Louisville School of Medicine 


T HE roentgenkymograph is an instru- 
ment which, records on an X-ray film, 
the amplitude of excursion of the heart 
borders during one or more cardiac cycles as 
predetermined by suitable adjustment of the 
instrument The X-ray beam passes first 
through the patient and then through narrow 
horizontal slits m a stationary lead grid 
Only the parts of the X-ray beam that pass 
through the narrow shts reach the recording 
medium (X-ray film) The film is kept in mo- 
tion at a uniform rate of speed, and in a direc- 
tion perpendicular to the shts, throughout the 
exposure The exposure should be long enough 
to include one full cardiac cycle The thin 
“pencil of light” that passes through the sht is 
modulated by the movement of the heart 
border and picked up in the form of a curve by 
the moving film The differences in amplitude 
and timing of the contractions of the ventri- 
cles, atna, and great vessels are shown in the 
curves which represent the several portions of 
the cardiac silhouette 

Obviously the diagnostic value of the roent- 
genkymogram will depend upon the regularity 
with which changes from the normal can be 
shown in cardiac disease of known type This 
will naturally require the accumulation and 
analysis of a considerable amount of data on 
the specific forms of cardiac disease It null 
undoubtedly be found that certain types of 
cardiac disease will yield results of more diag- 
nostic value than others A case of adhesive 
pericarditis examined by the author gave 
striking results The roentgenkymograms of 
the patient appeared to be susceptible of but 
one interpretation The results obtained on 
this patient would appear to be of consider- 
able importance especially to cardiologists 
and cardiac surgeons As the method is rela- 
tively new and little known in this countn 
the roentgcnkymographic findings and the 
method of examination arc deemed u orthv of 
report and brief description 


The case (Louisville Cit\ Hospital No B63633) is 
that of auhitebor aged 17 vears, who was admitted 
to the hospital on January 21, 1935 The chief com- 
plaint upon admission was marked distention of the 
abdomen The swelling had been first noticed 3 
months earlier and had increased progressn eh until 
the patient felt a great deal of abdominal discomfort 
During the 3 months before admission other svmp- 
toms appeared in about the following order slight 
morning cough, shortness of breath, swelling of the 
face m the morning, weakness, drowsiness, sharp pre- 
cardial pain on onh two occasions, occasional 
nausea, occasional night sweats, tenderness o\ er the 
abdomen (especially over liver and spleen), and 
slight n eight loss The family histon was negative 
The physical examination at the time of admission 
revealed the presence of a large quantitx of fluid in 
the peritoneal cavity, rather marked enlargement of 
the In er, barely palpable spleen The pulse ranged 
from 80 to 100, respiratory rate 20 to 28, blood pres- 
sure 100/70, temperature 97 to 99 degrees F The 
cervical nodes were palpable, tonsils large The 
lungs were apparently normal The heart was not 
enlarged (by percussion), there were no murmurs, 
no thrill, or fnction rub The heart rh\ thm was 
regular Wenckelback’s, Broadbent’s, and Fried- 
reich's signs were not observed The heart shifted 
normally upon changing the position of the patient 
The apex beat was neither seen nor felt Examina- 
tion of blood and unne gave no significant data 
Electrocardiographic examination showed normal 
shift of electrical axis upon changing the position of 
the patient from one side to another 
It is apparent from the symptoms and examina- 
tion that there uere no ten definite diagnostic data 
Portal cirrhosis and tuberculous peritonitis v ere 
most seriously considered A surgical consultant 
favored Pick’s disease 


rue usual lueingenoiogic procedures welded re- 
sults that nere consistent with adhesn e pericarditis 
but were not definitely diagnostic. A film taken at 6 
feet anode film distance is shown in Figure 1 The 
heart chest ratio was 12.4 to 29 3 centimeters The 
contour suggests earl\ rheumatic heart disease 
IVhcn the chest was screened the heart shifted nor- 
malh There uis no evidence of adhesions betuccn 
the pericardium and diaphragm The anterior 
mediastinum illuminated norraalh There was some 
d L Ubt . ,n rc ^ a 5? to pulsatorv excursion of the seieral 
chambers of the heart as there often is in the \en 

mwt desired* dcfimtc lrlform ati°n in this respect is 

It ma% be said parcntbeticalh , that the medical 
department was at least hesitant to recommend surg- 
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kal treatment for thh patient, mabdr I tMui, be 
ernae of tbt fuck of efectrocaniiotrspfiic evidence, 
bertaa the aonfcal ternce »•» ea*rr for diafnctllc 
data that would dear!/ justify txpioratioo of tht 
prricardJam 

At tha time tbe athor as spending hi* oxfflCjP 
coestractmf romtfmL> mo#nph tad knee tbt 
dence u netxin* compietioo the n titan erf 
nduced to thboid operation for eekootheboid 
proroftt that the near laatnraeot oold eublt «* tt 
cfcroch the dnfnrati RoemieoiTTDOfraim of tit 
patient ere made on the day the utmwol u 
irolalled, aod the rttoha of tbt exarrdoatKn jttofied 
our prabetioc 

Operation February confirmed oar taterpreta 
two of dheajfi pencanhtu The arlbeurmt were 
in Ira pericardial, not rerj dente bat thepericanliil 
u aa Inmt conrpfetMi obliterated Tbeaectwt* 
of pericardium rtrooved tie to J nnD3metm 
thick, covered on tbt moer turf ace ith throb of 
cocrretr\ tuaue The outer aorface* ere nortaal 
Interpretation of tbe roentaenLyrooframs 
of the patient wfl] be faaLutea by examining 
tint a Lymogram of a normal heart (TTg *) 
The cheat shadow is divided Into transverse 
bands The mdth of the bands represents tbe 
distance the (dm has mo ed cknt nward during 
tbe exposure m this cave approximate!) ri 
m ill i me ten Tbe record in r of the am n be- 
puu at the loaer marftm f the bands doe to 



Fig 4 Roentgcnkymogram in which n hc-irt shaped 
'hect of lead has been substituted for a In mg subject 
This shows clear!} the straight line stcpladdcr effect pro 
duced h} a statiomry object. The film mot cs downward 
dunng the exposure a distance slightl} less than the width 
of the lead strips of the grad The loner margins of the 
bands represent the beginning of exposure, the upper 
margins the end 

the fact that the motion of the him is down- 
ward The “light” beam is fixed "vertically bv 
the gnd (Tig 3) but can be “modulated” so 
far as transverse movement is concerned by 
an) radio-opaque object that has movement 
parallel with the slits of the gnd The curves 
are therefore read from below upward It 
must be borne in mind that an individual 
curve does not represent 1 1 millimeters of the 
cardiac border, but does represent the out- 
ward and inward thrust of the particular 
point on the cardiac border which lies in the 
hne of a particular slit in the gnd (Fig 3) 
This point is drawn out into curve form by 
the downward movement of the film Obvi- 
ously stationary objects or objects that move 
only upward and downward wall be recorded 
as straight fines (Fig 4) The wadth of the 
band, and consequently the length of the 
curve, is determined by the wadth of the lead 
bands used in the construction of the grid A 
narrow band gnd naturally fixes a larger num- 
ber of points on the cardiovascular margins, 
thus reducing the stepladder character of 


Fig s Roentgenkymogram of patient before operation 
The left \ enlnculnr border is represented by straight lines, 
indicaUng clearly the absence of the normal lateral thrust 
Excursion of the left auricle is slightly increased The 
aortic wave is greatly diminished, and no waxe is seen on 
the right border Compare with Tigure 4 

successive bands (Tig 4) The band curves 
are produced by a shorter film movement If 
the bands are too narrow the curves are very 
much compressed and finer details difficult of 
interpretation, although the cardiovascular 
contour is well preserved A gnd with wade 
bands wall exaggerate the stepladder effect 
The cardiovascular shadow wall be outlined 
by a smaller number of fixed points, but the 
longer curves of slower progression will show 
finer details to better advantage 
With these facts m mind we may examine 
Figure 5 which is a roentgenhymogram of our 
patient It is stnkingly apparent that there is 
no lateral thrust or excursion of the left ventn- 
de Other sections of the cardiac shadow also 
show vanations from the normals so far ex- 
amined The aorta shows only a slight npple 
The nght border shows no movement There 
is an augmented, abnormal curve in the region 
of the left auncle Our interpretation of ad- 
hesive pericarditis was based upon the exclu- 



«fc»B of other caxlitious which might prodace 
a stationary kit ventricular border There 
werenosignsof flrnd Jo the pericardium The 
duration of the divine tod the werfty of 
symptoms were against acute fibrinous peri- 
carditis The heart waa oot enlarged 

Figure 6 a a roentgenkymogram of the ant 
patient taken 14 day* after opera the re- 
moval of a contWerable portion of the tlud; 
ened and adherent pencarthum Left ventrk 
ular excursion shown in this film is definitely 
great o' than noma] There Is a conaiderabie 
amount of fluid in the mediastinum and left 
phrural «ac which began to acomsulate after 
operation Following operation the bean 
shadow widened from 1 1 4 to 13 5 centimeter* 
1 be patient mini red no further withdrawal of 
fhiid from the abdomen 
Figure 7 a a roentfenVymograro taken 33 
dtyi after operation and show* practically 
normal amplitude of excursion of the left 
\rntride The aorta shows a curve of wide 
amplitude There l* alao an Increase id ampli- 
tude along the right border of tbe heart 


There are tome feature* of the various curve* 
that appear to vary aomewhat from the 00 1 
mil bat we fed that their conaHeratioa at 
this time would be premature. 

Whether or not the rocntgenkymogniph wfll 
five as definite results In all cases of aohesiTe 
pericarditis cannot be answered at the present 
time We behave that the method will he 
especially oaefui in this eoodltkwi and that it 
wfll furnish positive diagnostic data In a large 
percentage of cases that would otherwiv be 
recognised only at autopsy 

thx *o*jfro»TVTvoa*Are 
Those readers who are Interested In obtain- 
ing a roentgenhymofraph will find that the 
instrument is not at present available 0* tbe 
market Although the method has been 
known foe a good many years, it has reed red 
very little conshferatfcm aa a practical aid in 
laboratory diagnosia Dr L Seth Hirsch dt 
serves a great deal of credit for bringing the 
method forvfully to the attentwe of Amen 

u St n v-rw 
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Fig S Front panel of kymograph consisting of wood device, E, cassette carnage, F, track (steel bar) for cassette 
■rame, bakelite panel, lead strips '/i* inch by 12 millimeters carnage bcanng, C, ball boanng on cassette carnage, 
t>y 14 inches, paper spacers o 4 millimeter thick, and HI //, aluminum casting 

inch pressed wood back panel Fig ,0 Back frame, showing position of ‘ timer” arms 

Fig g Side new of complete as'cmblj fl, Front panel Note the change in the location of the ball joint on the 
and gnd, B, back frame, C, \ raj tube stand, D, timing main arm 

can roentgenologists and for pioneer work in placed seven-eighths inch round steel bars 
its further development The steel bars form the track on which the 

The kymograph described herewith was cassette carnage is mounted by means of four 
constructed bj the author at a cost of about ball bearings The outer races of the bearings 
forty dollars and a reasonable amount of have half-round or V-faces in order to hold the 
labor There are no difficult mechanical oper- cassette carnage in place (Figs 9, n) 
ations invol\ ed in the construction as earned The cassette carnage is a wood frame, just 
out bj the writer The item of greatest e\- the size of a 14 by 17 cassette Stnps of metal 
pense was a heavy old type tube stand which are attached to upper and loner borders to 
senes very veil as an adjustable support form a slidew ay for the cassette (Fig 9) The 
The roentgenkymograph consists essen- bearings are attached to the back of the frame 
dally of (x) the body or framework, (2) a at the corners (Fig ri) The fitting of the 
movable cassette carnage, (3) a timing device, carnage to the track should be reasonably 
(4) the lead gnd (5) an electnc contact accurate to prevent wobble and at the same 
switch, and (6) a \ertical support time permit its perfectly smooth movement 

The body of the author’s device was built of The timing device used by the author is a 
hardwood with strong mortised joints There No 2 oil-cylinder door closer such as may be 
are tw r o frames a back frame (Fig 10) by seen in any office building The speed of ac- 
means of w hich the instrument is attached to tion of this device can be regulated quite 
fhe swivel plate of the tube stand and a front accurately by means of a needle valve w r hich 
frame (Tig 8) wffiich supports the gnd The regulates the flow of oil from one cylinder to 
front frame is attached to the rear frame by another The device has a removable arm 
means of four aluminum castings which serve which 1S ma de up chiefly of a long tumbuckle 
3a spacers and supports for two bilaterally This is attached to the mam arm or lever by a 
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>Tf tbort Detail at caiMtlt cstnaat brano*, C 
u»1 trad, f 4 C»» »« n « qmafe frscn 
Fn Detail <d tVetrie »p*c» switch A Fsowt panel, 
E,cs«sftt«c»r™^«nditidc»*y / brsw hrof* J lixfcnc 
rut tor k>« fr Ud at Vjcjt JT Utakjtrtrn L top pu 

bah joint This joint was moved inward from 
the outer end of the arm about two- thirds of 
the length of the arm (Fig* 9 10) Thb give* 
a troaller tic and smoother action for the 
downward threat The outer end of the 
turebuckle b attached to the top of the c**- 
aette carriage. The part of the main arm that 
project* beyond the new location of the ball 
joint serve* aa a hand lever for r cart ting the 
him carriage after an exposure haa been made 
The body of the “timer’ b bolted to an ele 
vated cross piece aa ihown in Figure 9 
The grid (Figs 3 8) b the moat important 
part of the roentgenkrymograph and consider 
able care b required m it* corutructicm Tltc 
lead atrip* nro*t be of uniform width and the 
spacing constant throughout the grid With 
limited ahop equipment, the author cho*e the 
simplest method of construction. A piece of 
yi loch by 14 inch by 1 ? kwh hard prosed 
board was used aa a base Lead bands 1 inch 
thick, 1 * roilh meters wide and 14 inches long 
were cut on a fine tooth band aaw having fast 
damped a jointed guide on the saw table 
Thl* method produced k*i upsetting of the 
edges of the lead band* than other method* 
tried experimentally V arrow atrip* of paper 
04 millimeter thick were obtained from a 
print *bop These were uaed a* spacer* be 


tween the lead band*. Lead band* and pap-r 
itripi were laid alternately In glue on the 
base board, until the grid was complete The 
lead band* were candy straightened and treed 
up by mean* of a heavy straight edge. The 
(pacing should be frequenth checked with 
nde and square When the glue wa* dry the 
paper showing above the bid wa* ronored 
with a *h*rp *cr» per The grid wa* com- 
pleted br covering with a piece of /** inch 
baieiite. The grid wa* then act in the front 
frame of the kymograph as shown in rtgure* 
8 and 9 The grid u removable and inter 
changeable by withdrawing four screwi Thl* 
feature b dedr* hie since wc do not ai yet 
know what width band wiG prove most gen- 
erally u*efuL 

The electric contact b In reality a space 
jwitch It b plugged into the hand-timer able 
and its parpose b to tarn on the Vray* after 
the nuwtte carriage ha* begun it* downward 
motion and bold the current on for a prede 
termiued apace of travel of the cassette a db 
tance ilightiy lea* than the width of the lead 
band*. The author’* space switch b a very 
crude device cooabting of a small br*** Wage 
mounted on the frame and a pivoted brui 
arm attached to the caaaette carriage {Fig. 
ja) The fonnerb adjustable *0 that the "db- 
tance-erpoaore can be varied to suit the 
width of the lead band* in the grid 

A heavy tripod tube stand complete* the 
assembly The kymograph b attached to the 
large fare plate of the tube stand by a rfnjde 
bolt with a Urge hand screw Thb petHutt 
turning the kymograph to the boneontal por- 
tion a* well a* ready adjustment to the 
height of the patient (Fig o) 

Thb description b offered in the hope that * 
considerable number of hospital* »od dink* 
will have the Instrument* constructed and 
put into uae Only In thb way an the parti- 
es} value of namtgertkymograpby aa a dbg 
noatk method be established. Thai the 
method ha* practical diagnostic value seem* 
assured Anyone who b Interested iu the sub- 
ject should read the excellent article* by Dr 
tfirach, mentioned. It b beyond the scope of 
thb paper to review the 5 ter* tun: on roent 
genkymography \ complete biblwgTsphy 
wffi be found m Part ITof Dr fCrach spaper 
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EVIDENCE FOR THE PLACENTAL ORIGIN OF THE EXCESSIVE 
PROLAN OF LATE PREGNANCY TOXEMIA AND ECLAMPSIA 1 

GEORGE VAN S SMITH, M D , F A C S , and O WATKINS SMITH, Ph D , Brookline, Massachusetts 

The Fearing Research Laboratory, Free Hospital for Women BrooUine Massachusetts. 


I N a senes of 68 women in the second half 
of pregnancy, quantitative analyses of 
the serum and unne for prolan and es- 
tnn have shown that late pregnancy toxemia 
and eclampsia are characterized almost with- 
out exception by a marked excess of prolan as 
compared with normals A low level of estnn 
in a large proportion of these patients has also 
been found, but the quantitative abnormality 
of this hormone is less striking and less con- 
sistent than that of prolan 
Both the placenta and the anterior lobe of 
the hypophysis are known to contain gonado- 
tropic factors The experiments to be reported 
were carried out for the purpose of determin- 
ing which of these two sources is responsible 
for the excess found in late pregnancy toxe- 
mia and eclampsia 

I TESTS ON HYPOPHYSECTOMIZED RATS 

One of the biological means of distinguish- 
ing placental from hypophyseal prolan is 
based upon the differential effect upon the 
ovanes of hypophysectomized rats Smith 



(11) reports that replacement therapy by rat 
pituitary transplants into hypophysectomized 
female rats induces follicular growth and the 
formation of cysts which later luteinize In 
contrast to this, the injection of pregnancy 
unne extracts (6), presumably placental pro- 
lan, into mature female rats 16 to 81 days 
after hypophysectomy causes an enlargement 
of the ovanes, a characteristic i nterstitia l cell "" 
hypertrophy, and often the formation of cox-_y 
pora lutea, but no follicular activity 

In our experiments, mature virgin female 
rats were hypophysectomized 2 and not em- 
ployed until at least 3 weeks after operation, 
when they were found to have lost weight and 
to be in constant diestrus An estnn free 
saline extract of the alcohol-ether insoluble 
fraction of the matenals used was prepared 
immediately before injections were started 
In every case the amount of material equivalent 

1 We are much indebted to Err K \\ Thompson Cushing Fellow m 
Surgery at the Peter Bent Bnghim Hospital who hypophysectomized 
the rats used 



Fig 1 Atrophied oval} of hypophysectomized rat. 
Excised before starting injections of a placental extract. 
This and the following photomicrograpns are all of the 
same magnification 


fig 2 upposite o\ ai> of the same rat as in Figure i 6 
plater after receiving 4 rat units of a gonadotropic 
placental extract Note increase in sue intere'itial hi-per- 
troph} and lack of follicular development. 


1 The Mrs William Lowell Putnam Investigation of the* toxemias of pregnancy 
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Tif i Atrppkxd amrr of brpop hy me inm O nL 

Ero wJ brfarr Wmre* r\fra*xm *f ptl»amrr tttaeL 

U 4 ral Mmih prtUn *J dfUrmimcd on 1m 
m*l*rt ft main %is Usitd The hrpopbvaec 
tore lied r»tt wot explored and only thoae 
with atrophied ovule* containing do corpora 
In lea were adected One ovary waa exriied 
and aectiocfd for mkroaajpk euunl nation. 
The extract wax given b 8 Inject Iona i a dav 
Cot 4 daya, and the rati explored on the xixth 
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day at which lime tbe remaining ovary wu» 
extbed and *ectioned. Figure* j and 1 ihow 
the rrwult of the Injection of 4 rat units of a 
gonadotropic extract of a fuIUenn humxn 
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placenta The picture is similar to that de- 
scribed by Leonard and Smith (6) when they 
employed a pregnancy unne extract, 1 e , 
interstitial hypertrophy is the most marked 
reaction The uterus after injections remained 
small The rat from whom the sections shown 
in Figures 3 and 4 were obtained had received 
4 rat units of a gonadotropic extract of sheeps’ 
hypophyses The uterus, after injections, was 
very cystic, and the difference in the ovarian 
reaction is apparent, 1 e , Figure 4 shows an 
enlargement of follicles as well as corpora 
lutea The sera of 10 women in late pregnancy 
were extracted and tested Three of them 
were normally pregnant, 3 had eclampsia, 3 
had pre-edamptic toxemia, and 1 nephritis 
Figures 5 and 6 give a typical picture of the 
ovanan reaction to all of these serum ex- 
tracts, an ovary characterized by hypertrophy 
of the interstitial cells Occasionally small 
corpora lutea appeared also In no instance 
were a cystic uterus or enlarged ovanan fol- 
licles found 1 

These results indicate that the gonadotropic 
hormone of all of the sera tested was placental 
rather than hypophyseal, and that the large 
amount of prolan found in the blood of these 
toxemic and eclamptic patients did not differ 
in its source from the prolan of the normally 
pregnant women and was presumably not due 
to excessive pituitary activity 

11 QUANTITATIVE ANALYSES OF NORMAL TOX- 
EMIC AND ECLAMPTIC PLACENTAS FOR PRO- 
LAN AND ESTRIN 

If the high concentration of prolan in the 
blood and unne of toxemic and eclamptic 
■"omen has its ongin in the placenta, this fact 
should be demonstrable by comparative quan- 
titative placental analyses With this idea m 
view we have extracted and analyzed 10 nor- 
mal, 8 toxemic, and 5 eclamptic placentas 

The methods used for extracting placentas 
undoubtedly do not give complete recovery of 
either prolan or estnn, but inasmuch as the 
same procedure was followed throughout, the 
results should be comparable For the pur- 
pose of getting check determinations as well 
as companng the maternal and fetal portions, 

1 These photomicrographs twe made by Dr W W Boyd, to whom wc 
Mih to express our gratitude 


the fresh placentas were sliced and the fetal 
third or half separated from the maternal 
third or half The specimens to be extracted 
were scraped as free as possible from blood 
vessels and connective tissue, spread on glass 
plates, and dried m a vacuum desiccator over 
calcium chloride for several days, when it was 
possible to grind them in a mortar to a very 
fine powder Two to 5 grams of each portion 
was accurately weighed into each of two 250 
cubic centimeter centrifuge bottles, one to be 
used for the extraction of estnn and the other 
for prolan Twenty to 30 cubic centimeters of 
distilled water were then added and the mate- 
nals left to extract in the refngerator for 2 
days with occasional stirring The bottles 
were then filled with 95 per cent ethyl alcohol 
For the precipitation of prolan one bottle 
was then put back into the refngerator over- 
night, centnfuged, the alcohol discarded, the 
precipitate washed with ether allowed to dry 
m the centrifuge bottle, and broken up to a 
fine powder with a stimng rod An amount 
of saline equivalent to 9 cubic centimeters per 
gram of dned placenta was added and the 
centnfuge bottle returned to the refngerator 
for another 24 hours with frequent stimng of 
the contents The matenal was then centn- 
fuged and the supernatant fluid used for test- 
ing on immature female rats in the same man- 
ner as that desenbed for unne and serum 
extracts (10) The smallest amount of saline 
extract that produced grossly visible discrete 
corpora lutea was considered 1 rat unit 
For the extraction of estnn the other cen- 
tnfuge bottle was placed on the steam bath 
for 18 hours with frequent stirring, the alcohol 
centnfuged off and saved, and 100 cubic centi- 
meters of fresh alcohol added for another 4 
hours’ extraction on the steam bath After 
centrifugation the insoluble residue was then 
washed with ether, centnfuged, and discarded 
The alcohol and ether supernatants were com- 
bined in a beaker and an amount of olive oil 
equivalent to 4 5 cubic centimeters per gram 
of dned placenta was added All of the alcohol 
and ether was evaporated off on the steam 
bath and the olive oil extract used for testing 
on spayed female rats in the same manner as 
that desenbed for unne and serum extracts 
(10) The smallest amount of olive oil extract 




produced full estroos smears la half the 
all Injected was considered i rat unit The 
naclt* for both prolan and estrin are expressed 
In rat units per gram of dried placenta. 

Tire results of the analysis of 10 full term 
normal placenta* are given In Table I Tbe 
maternal and fetal values check within the 
limit* of experimental error for both prolan 
and ettrin Tbe prolan of these ro placenta* 
lie* between i and 4.5 rat unit* per gram of 
dried truue and the estrin between 3 and 11 
rat unit* 

Table II present* the results on tbe pis 
centss from 5 cue* of late pregnancy toxemia 
The average figures for placental prolan are 
considerably higher than those of tne ro nor 
mat placenta* and in every Instance the pro 
lan of tbe maternal portion exceeds tbe high 
est normal amount It is Interesting to note 

,Ji.^!s;r^‘s£re^.ur:ta 

ri--!-- ■— *- »»M< — 


that In half of these cases the maternal por 
lion of the placenta contains appredabiy more 
prolan than does the fetal. This may be dttf 
to a less complete removal of blood vessel* 
and connective tissue frean the fetal part when 
preparing the materials to be dried and pow 
dered In Cases n and 14 such an explana- 
tion would be indicated sine* the taatemsl 
portions also contain more estrin than do the 
letal (The estrin and prolan extracts were 
always made up irom weighed amount* of tbe 
same sample of dry powder ) In Cases 15 and 
17 however the maternal and fetal port loci 
give tbe same yields of estrin, so that the 
larger amount of prolan in the maternal u 
compared with the fetal portions in these 1 
cases would seem to be a real tiers* such as 
w*j not found In any of the normal placentss 
Half of these S tniemlr placentas contain 
lea* estrin than was found m any of tbe nor 
mala and tbe average fcgures are spretdibbr 
lower These results are comparable wfth 
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tendency toward low lerrii of atrin originate 
la a placental abnormality 

The placenta* of 5 patient* with ed imnd i 
have been analyxed and the remit* are given 
in Table III In 3 of theae the prolan b 
markedly higher than normal and the excep- 
tionally Ugh prolan of one of them account* 
for the height of the average tigum In tbe*e 
3 placenta* tlao the cicc w of prolan a more 
marled in the maternal than In the fetal por 
tlona In all 50/ them a romem hat low level of 
extrin I* apparent 

The placenta* of Case* 19 and jo contain 
amount* of prolan that are only on the bf&h 
tide of normal Cue 19 abo bad a leas marked 
exerts of aerum prolan than would be expected 
In an eclamptic, and It wa* auggated in the 
dbcuttion of thrt ca*e in the preceding paper 
that b) the time the »rmptom* of edanmda 
appear placental change* ma\ take place 
which remit In a decreased production of till* 
hormone a* wcQ a* of calrin The weight of 


evidence in our quantitative atudie* of ratrln 
and prolan ha* labored the conduuon that the 
low estrin level* follow ratheT than precede 
the exceWTe production of prolan It I* fogi- 
cal to aajume that If the diaease cau*e* pi* 
cental damage with decre**ed production ol 
eatnn the prolan production would alao be 
deerraaed to that the value* for both of there 
hormone*, by the time »ymptom* appear 

wouM be coojjderably lower than* tan carfier 

date Ca*e 18 is a cue In point The exrrp- 
tfcmadv low extrin both In the blood and pla 
cent* of thi» pal rent, u well as the fact that 
her prolan level* were not a* bijgfa a* would 
be expected coruidenng the severity of beT 
symptom have been commented upon. Prr 
hap* the correct interpretation of all the caw* 

in which low levelaof e»tnn were moremarked 

than exceaai t prolan would be that thr«e 
finding* Indicate pl» cental damage. 

On 6 of the women who*e placental analyw* 
are reported la Table* II and JIT, aerum deter 
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TABLE IV — QUANTITATE E \NAL\SES OF CONT ROL T ISSUES FOR PROLAN AND ESTRIN 
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minations were also run The scrum and pla- 
cental figures for prolan do not always run 
parallel This is especially apparent in Case 
iS in which the excess of prolan in the placenta 
is much more marked than in the scrum, and 
m Case 20 in which the opposite situation is 
found It has been pointed out before (10) 
that the ratio of prolan in the urine to that in 
the scrum is not as constant in cases of toxe- 
mia and eclampsia as it is in normal preg- 
nancies All of these inconsistencies may be 
accountable to interfering substances in the 
materials analyzed, resulting in unaxoidable 
sources of error m the present methods of ex- 
traction Another possibility is that they may' 
be due to differences in the ability to excrete 
prolan Excessive production of prolan by r the 
placenta would not result in a correspondingly 
high serum prolan if the kidney's were able to 
excrete it On the other hand, if the kidneys 
had been damaged a retention of prolan in the 
blood would result, even though the placenta, 
by' the time of delivery', w r as not producing a 
marked excess 

In order to be certain that the high prolan 
and low' estrin in these placentas originate m 
that organ, control tissues from 2 women who 
died of eclampsia hax r e been dried, extracted, 
and analyzed in the same manner as that de- 
scribed abox'e (Table IV) Philipp has shown 
that the hypophyses of pregnant w'omen are 
gonadotropically inactix'e, and the results in 
Table TV demonstrate that the liver, spleen, 
and kidneys of eclamptic patients do not con- 
tain amounts of these hormones comparable 
with those found m the blood and placenta 


Similar comparative analyses of the placenta 
and the fetal tissues of a 5 months’ miscar- 
riage (Table IA ) have shown that the fetus is 
not the source of either prolan or estrin These 
control experiments strengthen the hypothesis 
that the origin of prolan and estnn in both 
normal and toxemic pregnancies is m the 
placenta 

E\ ALUATION 

Anselmino and Hoffmann have reported the 
finding of a “pituitnn-likc” substance in the 
blood of toxemic and eclamptic patients 
which they' believe to be responsible for these 
conditions Cushing has made careful path- 
ological studies of the pituitanes of a num- 
ber of patients who died of eclampsia and has 
found in them the basophilic invasion from the 
pars intermedia into the posterior lobe which 
he considers characteristic of hypertensive 
disorders These two reports certainly point 
toward pituitary' dy'sfunction m cases of late 
pregnancy toxemia and eclampsia, and Cush- 
ing presents the general hypothesis that “the 
extent of basophilic invasion from the pars 
intermedia is a measure of posterior lobe ac- 
tivity and that excessive infiltration [of the 
posterior lobe] by these elements represents 
the histopathological basis of eclampsia ” 
Since the experiments that we have reported 
seem to rule out the pituitary and point to the 
placenta as the source of the excessive prolan 
in these cases, the question arises as to how 
our findings fit into this latest theory as to the 
etiology of these conditions 

It is, of course, possible that pituitary 
changes might cause an overproduction of 
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tendency toward low level* of atria, originate 
In * placental abnormality 

The placenta* of 5 patient* with edampal* 
have been anal vied and the rendu are given 
in Table HI In 3 of these the prolan it 
markedly higher than normal and the excep- 
tionally high prolan of one of them account* 
for the height of the average figure* In these 
3 placenta* *1jo the excess of prolan is more 
marked In the maternal than in the frul por 
tiona In all 5 of them a somewhat low level of 
estnn I* apparent 

The placenta* of Case* 19 and »o contain 
amount* of prolan that are only on the high 
aide of normal Ciae 19 *1*0 had a \m muted 
excel* of icratn prolan than would he expected 
In an eclamptic, and it waa wggeated in the 
diacuuSon of thii case in the preceding paper 
that, by the time the «ymptom» of ed*rap*i* 
appear placental change* may take place 
which result in a decreased production of this 
hormone as Weil a* of estrtn The weight of 


evidence in our quantitative studies of atrfn 
and prolan ha* favored the coodusJoa that the 
low estnn levels follow rather than precede 
the excessive production of prolan. It U logi- 
cal to assume that if the disease causes pi* 
cental damage with decreased production of 
estrin the prolan production would also be 
decreased so that tne values for both of these 
hormones, by the time symptom* appear 
would be considerably krwer than at as earlier 
date Case iS is a case fa point The excep- 
tionally low estrin both in the Wood and pla- 
centa of this patient as well a* the fact that 
her prolan level* were not a* high as would 
be expected cnoiidermg the severity of be 
•ymptoms, have been commented upon. Per 
haps the correct interpretation of all the caw* 
In which low level* of estrin were more marled 
than excessive prolan, would be that these 
finding* indicate placental damage 
On 6 of the women whose placenta] analyse* 
are reported in Tables II ana HI, serum deter 
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other placental abnormality which as vet 
remains unknown ' 


AVD CONCLUSIONS 


The sera ol women with late pregnanev 
toxemia and eclampsia ha\ c been loimd to 
have the same effect upon the o\ anes of h\ po- 
phsectomizcd rats as the «cra of norm illy 
pregnant women \n extract of human pla- 
centa also had this effect while hypophy -'Cal 
pwlancauscd a lolhcular and luteal activity not 
au-cd by any 01 the other material'- tested 
Quantitative analyses ha\e shown that the 
pheentas of toxemic and eclamptic piticnts 
contain excessive amounts 01 prolan and tend 
tow ard low levels of c-urm as compared vath 
the placentas of normal pregnancies 
Control tissues from a women who dicrl ot 
edampna and i who miscarried at 5 months 
have shown that the In er spleen kidney and 
fetus contain practically no prolan or cslriu 
It is concluded that the excessive amounts 
0 Protan previously reported (10) in the 
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blood and urine of toxemic and eelamptic 
women as well as the tendenev toward low 
levels 01 estrin Inve their ongm m the pla 
ccnta 

It is suggested that a continued o\ erprodue 
non of prolan by the placenta is probably a 
related factor and possible causal 111 the eti- 
ologv 01 latepregnancv toxemia and eclampsia 
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FROM THE URO LOGIC SERI ICE, D ICC LA AD BOSPITAL 

LATERAL APPROACH FOR OPERATING UPON DIVERTICULA 
OF TILE BLADDER 

DUTD K. HELEN B5e UD F^C3 Bo om rtv, Nir *i a%x 


T HE ataadard approach for operating npoo 
drvtrticaJa of the Madder b through t rald- 
ttoe nprapuNc Indsk®. TW are tteie*, 
htnkCYtT »ben it b more ndvmnUrroaf to use a 
panreetta approach. This would apply espc- 
cUU> in case* hi which the (Bveriknlnm U situ- 
ated oo the tkic of the bladdeT cr when the neck 
of the diverticulum b at the Lnicrokteral acgle. 
Judd (17) remind* t» that “The difficult** of the 
epento c*5 Be in sepaniing the sac from the nn 
nxmrijng tissues, especially if the tac is thick 
traced, and If there a a great deal of old infection 
and tear Hum. The ra* deferens and the ureter 
both of which will ccwne into view in many of the 
dissections, should alwaya be avoided 

By o*c of the lateral tpprtwdh the operatic® 
can be done entirely evtraperitcoesJlv and extra 
vottcally requiring only or* artificial opening 
Into the bladder which b produced By severing 
the diverticulum from it* juactwo with the blath 
tier This opening can be aewed together enough 
room being Wt to introduce a rubber drainage 
tube into the bladder This doe* away with a 
second opening in the dams of the bhrider which 
ta made if the nssdline abdominal tndakn b naed 
and a cantoned tn tra vesacai-eitrrv eslca] opera 
tkm b dew. 

The locate® 1 * a mcnbfied Gibson hockey-*i*k 
which he firtt described In 1908 a* an approach 
for extrapentcoeaJ ureterotomy It a a para 
rrclus iocaran down to within an inch above 
Pocpart'* ligament where it turns a sharp angle 
toward the nndJroe of the abdomen. The exposure 
ts much roomier than through the standard mid- 
Hoe Incision and a of great help In case* m whxh 
the diverticulum b firmly adheres t f the sur 
roandrn* structures due to an old petithverticn- 
bli*. The advantage here is that the surwon can 
see sod separate the ont»de o£ the sac by Want 
err sharp dissection from the rectum nil peri- 


la ted several inches shove the diverticulum, and 
followed down to Its ultimate entrance through 
the bbdder base This may necessitate dtssectiaf; 
free the ureter from dense adhesion* to the dner 
titular mall By thb means a ureter tmy also 
be followed Into, or throagh a dn micnlnra 
If the ureter b *0 densely adherent to the wall 
of the diverticulum that there b danger of tearing 
the ureter sharp dissection can be used, and a 
narrow shelving edge 0/ drimWlar wall alios ed 
to remain on the outside of the ureter Thb b 
much easier than having to transplant the timer 
which may be dilated or suffering from kHiw- 
matory ureteritis it b not necessary hi insert 
the drainage tube in the midline of the dceoe of 
the bladder Thb lobe may be Insert rd into the 
bladder through tha diverticular neck, a* shows 
in the diagram. HeuEug will take pb« ^cccerlv 
and in the usual length « tiros, H the xe ocal n ect 
has been freed Irons obstruction at a preview* 
operation, usually by the transurethral route. 

Sroc# the use of the cjstosrope and urogram* 
ha* because routine vesical dhfrticulttm b 
diagnosed nrodb more frequently than to React 
vears Since the main symptoms are ti* **roe as 
thcae doe to obstruction at the vnkal neck, *e 
ha v to differentiate dnfTtkulam from prem- 
ia tkm doe to brpertrfphT earcicwtna, t*J f* 
mattoo c* contracture of the \eskal neck- A 
complete study will reveal abether or not the 
obit ruction at the vestoai neck b conpScated of 
the presence of a drrerttonltnn. This is mqwrtsnt, 
as ft b ieapemtrre to rebels the vesicaJ a «* 
obstruct loo before evcWcn c< the tfirertleohim 
is planned. Thb point baa recently been r»- 
emphasieed by Davis 
Hiornan { 3) ha* aptly described the 
fptrtudi of bow a dneTticuloin cawed urinary 
obstruction He says AD of the larger dner 
ticuk aero forced to dissect their way 
orty between tbs rtctws and the peoatatoeesfcaj 


tooetrm The ureter can be identified and bo- 

t8* 
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t ip 1 Diagram showing rchlmn'-lnp of the diverticulum In the Madder and the 
urclrr adherent to ba>< of dnrrticailum a lnci<iun li section through alidominnl 
nail at middle of inrutun 


region '1 hi^ is prolnbh tlic mcthaniol result 
of intn abdominal pasture \t o|x.ration the 
sars seemed to hang as b\ grnvitv from their 
necks so that upon detention thev would foret 
the posterior wall of the bladder upward, md 
when of large si/c would occasion marked ob 
struction to urination in vtrv much the same 
manner as intravesird hvpcrtropln of the pros- 
tate itself 

In the cvtnuesical technique as illustrated in 
this article all imimrtant structures are visualized, 
cs[H.-cialK the relationship of the ureter to the 
diverticulum \ ureteral catheter is first intro- 
duced into the ureter through the cystoscopc 
further to help in the identification of the ureter 
The disadvantages of the intravesical technique 
raw be bncfh summarized as follows 
a Most of the diverticular sacs suffer from 
accompany mg pcrtdiv crticulitis v hich causes them 
to be adherent to the surrounding structures 
b The ureter is verj frequenth adherent to 
tlic outside of the diverticulum, or mav even 
traverse it so that the ureteral orifice opens within 
the diverticulum, the corner of the trigone having 
been pulled up and into the diverticulum When 


this occur-, 11 In-comcs ensv to cut across the 
ureter acciduitallv , which would require ureter 
transplant back into the bladder, after the diver- 
ticulum had been removed On account of the 
severe infection m these cases, ureteral trans 
plantation has been notorious for bad results 
frcquentlv requiring later ncphrcctonn 
c The diverticulum mav be partlv intrapen 
toneal, and upon inversion into the bladder bv 
suction or traction forceps maj contain a loop 
of bowel If one is not cspcciallv careful here, 
he mav cut into the peritoneum, or into the 
bowel, cither of which would be a serious compli- 
cation 


CASF REPORT 

I’ r ' - male aped so vears, was admitted to tlic hospital 
with the complaint of hloodv urination of 3 woofs’ dura 
tion For about a jear he had frequenej, nocturia and 
il)suna with occasional difilcultv m starting the unnara 
stream, but never an> attacks of acute retention Tlic 
blood was intimatcl} mivcd wath the unne and on several 
occasions contained small clots, but there was no volu 

"rrelcv^nt m ° rrllaf:e an> tlme Thc P“ l l,,sto O was 
Ph> steal examination was negative, except for the un 
The kidneys were neither palpable nor 
tender The prostate, per rectum, was about normal in 
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Utmrafly Tb* drmtwdooi nl rudy lom*! famj j 
■dboroit to tb« HiroailiDi Hroctam, tod Um rater 
™addy nimldicd, with tV mirrfcnd emtbctcr pdpthfa 
throojti t» wmll The lower raebu erf tV txeUr iu m 
flredy •dbomt to tha dimtmla wi that rt Vd u ha 
^■rated by thmrp daaectioo The drrntMxfcwa wu (rt 
■* whtrt rt jotnad the bimcjder Icmrimj in opened two 
■* krje u tkamb TV* wm* *wwmd tof*theii erupt the 

“fl* **jk throwjh which delV— «r eathmtmr n a 
•rrted t actu cymtnmtouy drum The Mom! pe mir a tm l 
deep eawjmtwmtftct/oQmd by Urapemnj with kmf ewi 
paw pack Ckma wta demic a kjm 

IhwtapmtttiTO rrmrtacm wu toy wtikmetiry TbapM 
pack wmi ilowfy ranovmd to tiamt rt am »H oat to tb* tiod 
dmy The tbdnanwtml wound Vmkd by potamiy totntum, 
mal thm cymtomtuey tube wwa itioo at d cat the fcwrtacvji 
day Oae wwtk kter th* cyttomtciy duo Wl bakd, iwd 
the patient rowkd kry* qmtiljes erf nm (reefy tad 
eaaily _*w ndna He wu dukaijed U tVtad erf ti* 
fowrth week 

TV pmlberfnwac report by I>r N W Pcomfl Rated, A 


aohnutted The wall erf tha dirertanlmwi cn*J*c tk* tnfcro- 
•erve tpoemred to bav* the iti i x t mi t erf th* wtll orf tha 
Madder bnof enpaad erf mil the Uraea, iwoco**, awfc 


Madder f«rma empaad erf mil the Uyaet, moco*», *wfa 
naosat, mnacnlar coat, tad w ream Tb* epetVhmn wo 
ih(hl]y tkrkmed, atbcrwk* t at trr» erf ralholaiy 
TV ra'jcoaa ibrrwtd an era dacte erf chrtojc i aJam wat arj 
faction TV muacoiar coat tpoemrtd tba a acma traaa 
Thera wia promt ajmrkrrJ adexu erf the aarou Mat 
Tb^plctmn- wu that oaoaDy foond la tha eonjcmttl typ* 


Documroti of VAiion* ofmatto 


\ wide upoanra ■ emady obtmiaed wbe* tha 


■at, thape. tod cormetmcj TV remdad urkat eoctmioed 
grow bloc, t tod pea Tba blood non proton mrtrojen wu 
ao mtflgrwrrr* pc oo cubic cm ton al m f blood, tod tV 
phi uka tphnryh tha km tut ccrfkctmd tt 30 ornate la- 
umb jtMal jo, s and / or total d 6? per cent 

Cyitiacopac eta JTan a taro ihowwrt an aenta, diffijaa cymtv 
ha, with well t ilt h i a b ed kocopkoc chajap. aerrowndrof 
Urge dimttrmUr epmag 00 the rwht hkdder bmac 
Thera wu detorte form* cemtrmctnre erf the aaaa ral nack 
Con t rut eyitowraroa and retrowrada pyrdaprama thcrwwd 
di a nta mhca aiinoat tha toe orf the baaddar to tha mht ol 
tht nndTma, aod baktmrtl hydropcphro— , and bydro- 
inttot Tat print ry aeermtioa threoph tha nretertl 
cathctan wu dear tad tmirrfectcd 

Fumt opera Uoa cowuted of btltlartl amaactocny tad 
naoamrathraJ taotia, m> kixe df* el t aa r i Wap 
reamed bo® the baaa erf tha wwical aack Tba patjeat 
rafeaad opera! ica foe raaoTtl erf the dnetrtiCTihan, aad wu 
tharhtcrad He rwCrroed 4 mewtha kfmr «t which tana 
di Trttknladeaay andrr apnstl ar iaa tbn aa wu caroad wot 
OjUnriwa "fha pmtuet wu cyatoaooped tod a«a 
No t Franck arerfmil calhctcr wu pamacd two tha n*it 
atreter and fattened to tha pent with adheaiTa tap* A 
c»ht paraxectu 1 ia> a wu roadc from tha Irrol arf tht 
ua-.behcua down to an rodi abort Pouptrt'l bjamteit, aad 
tha coat Laud t iharp njht c *. { tht mudhat ol tht 
abdeuxa The jncntiai wu earned down to the paopen 
tooeml fat, bat not into the ptr nea a nra The pantoaeal 
tac wu aliipp e d tway Irt® tht pmnttiea, oactty u ia the 
opertQoo /or ertnpeatonrg] anteoteaay Jk^ww!*: 
cord tad it* ttreKtarra wara nhr.tilVd tad ratrarted 


Kxtnmiit*! The bladder b Incbed, acd the 
opening or neck oi the cfavertlailtim h (omd The 
divertirnlam may be packed with gauie, or trie 
tkm may be erertod by finatra Inatrted Into the 
tac, md the dbaecbon can be made by Hro a n tai 
manipulation large drrerticnla are almoat al 
wayi adherent to the ureter A ureteral catheter 
Inaerted into the ureter will amtat in the tdoiti- 
ficttlon, and aid In avoiding injury Hyman cfce* 
thi* through ureterotomy Lndoao at the time 
erf operation It b aocnedme* eaaier to fatrodace 
a catheter thruc^r a cymtoacopr, which would 
cdn-Jate the neaaahj’ erf eating Into the ureter 
The dmrbculum 11 dmected tree bean the wu 
rounding truce, ar»d <_nWd at the neck. It o 
uauaDy adrlaable to place a drain in the pen - 
vetical apace at the point where the aac w*» 
rfbaected free The bidder b then temperamr 
dramed by nwani erf a catheter maerted through 
a aqprapuhic mrtafcc. 

Transusiail If there b evidence oi marked 
perfveanai iaflannmtkai, or if the bhdder ha* 
neon previoialy drained and there b mnch aor 
tiaaue, making extra reaical daaectlai (fifficul tarw 
haxaxdoua becacac of the paaaiblhty erf 
the pentooeal cavity the tianrreaieal method 
may be uaed The wall of the dhrrtlcnftmi * 
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Tig 3 Detail ol drainage and cxtravesical gauze pack 
a., Closure of di\ crticular neck around drainage tube 


made up of two mam layers These are the 
mucosa and an outer fibrous layer between which 
there are sometimes a few muscle fibers The 
bladder is opened suprapubically and a good 
exposure of the diverticular opening is obtained 
A circular incision is then made around the neck 
of the diverticulum through the bladder The 
fibrous nng may also be incised in any direction 
in order to facilitate manipulation in dissec- 
tion The entire diverticulum is removed by a 
process of sharp, combined with blunt, dissec- 
tion A Penrose drain mav be placed tempo- 
rarily to the outer side of the bladder, and a No 
30 catheter is placed mto the bladder for supra- 
pubic drainage 

Intravesical The method discussed by Young 
in 1906 has its virtue in that the mucous mem- 
brane can be separated from the wall of the sac 
rather easily m some cases The procedure is 
usually applicable to the treatment of rather small 
diverticula In cases in which infection is present 
around the sac, resort must be had to one of the 
two former methods — extravesical or transvesical 
The bladder is opened suprapubically and the 
opening of the diverticulum is exposed A pair 
of forceps is passed tnrough the opening of the 
diverticulum and the fundus is firmly grasped 
Traction with the forceps is made toward the 
interior of the bladder, and the sac is inverted into 
the bladder The sac is then cut oS at the neck, 
and the neck closed by sutures A drainage tube 
for urrne is placed into the bladder and the 
bladder closed around it 





Tig 4 Operation completed 


In addition to the above three methods out- 
lined by Walters (30) is the inversion of the 
diverticular sac mto the bladder by the hollow 
glass tube and suction method originated by 
Hugh Young (32, 33) 

Geraghlys method A circular incision is made 
around the neck of the diverticulum and the 
mucous membrane lining of the diverticulum is 
separated bluntly from the outer fibrous layer of 
the diverticular wall This leaves the fibrous 
layer of the diverticular sac still present, but 
Geraghty claims that the sac will obliterate itself 
in time He then sutures the diverticular opening 
together within the bladder except for a small 
rubber tube which is passed through the diver- 
ticular opening down to the bottom of the sac 
for temporary drainage He also drains the blad- 
der suprapubically 

O'Day's method He uses the intravesical ap- 
proach, with elliptical excision of the diverticular 
neck Closure of the excised neck with Murphy’s 
watershed suture 

Read’s method The conservative treatment 
consists first, of removing the obstruction to the 
free passage of urine (prostate, median bar, 
stricture, etc), second, m the dilatation of the 
mouth of the diverticulum, and an attempt to 


F» j Pkoto^n fU W ilh CTlicmltai oIctm] ud a»nii*J wpccU. 


pre\ ent it* rectm traction. Through a auprapulxc 
a fret rrpo«nre of the diverticulum b 
It* mouth U thoroughly dilated with the 
finger*. With the high frequency knife the fibcoo* 
ring U Inched radially completely through it* 
tiuckne**. The»e faddon* are made fa three or 
four phcea. The value of thb particular form of 
cautery b that it doc* not leave the thick acar of 
the a c t n il cautery 

FJunsimedfs *dW In thi* method the di tt 
ticulum i* expoaed and aeparated a* much a* 


poaatble from the surTOundmr itiucture* If the 
entire dn rrticuJum can be bole ted, it b cut aaay 
from the bladder by arrumddoo at It* neck, and 
the neck chard by future* The bladder b then 
drained tupcapu bcally If the entire dJ ertko- 
lum cannot be nolaled on account of firm adhc 
non*, the bhddet wali n inched from the aupra- 
pabic opening down to and mdrxflng the dner 
ticular neck. The dn ertlcnlum b then cut 
length* be and by me* a* of finger fa the 
divertraalum to facilitate the teparatJon of it* 
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Kip j -1 [l-nlcral roentgenograms of foot shown in Hpurc 21 
Then, is cqumus dcformitv of both thi. fonfoot and ankle The 
midlmt of the 01 cab is instead of pointing upward and forward 
points downward and forward The astragalus points almost 
straipht downward, almost parallel oath the projected midlinc of 
the ulna. 

Kip 23 \ntcnor view of feet after correction of the fonfoot 
adduction and the inv ereion The feet an now ready to be hroupht 
up in dorsiflution The correction has been obtained by casts and 
wedging*. 

Kip 24 Uatcral view of feet after thee have been wedged 
in dorsitleeion for several wecls Correction ha« been obtained 
verv slowlv \n \chdlcs tendon iLnpthcnmp is to be done nett 


when the feet were not stretched over a triangular 
block, and when no wrench was used These 
children ended w ith ngtd feet, and to be honest tn 
evaluating the end results, I think their handicap 
was greater after the treatment than it was before 
It was such cases as these whtch made me walling 
to take more tame and expend more effort in 
getting better feet. This point is illustrated b\ the 
following case 

\\ B F was earned to a skilled orthopedist when she 
was 3 weeks old \ senes of casts wen applied until she 
was 6 months old At the age of 6 months she had an 
anesthetic and bilateral Achilles tendon lengthenings and 
forcible manipulations At the age of 2 vears, she had 
bilateral tibia turnings and later bilateral forcible msnipu 
lations \t i '4 years the Achilles tendons were again 
lengthened on each foot and a bone operation was done in 
which the head of the astragalus wars shifted medial to its 
original position This was later followed by another 
bilateral forcible manipulation It hen she was a little oicr 
3 years old she was admitted with stiff rigid feet and sht 
was given io months’ treatment in plaster casts with 
wedgmgs according to the non-operative" method Her 
feet were so rigid little could be done for them She was 
released after io months with fairly straight feet but these 
later relapsed At the age of 6 she returned with relapsed 
feet (Fig 12) The head of the astragalus which had been 
removed at the age of 2 and replaced between the ostraga 
lus and scaphoid, slipped out m the soft parts on the 
dorsum of the foot, ana is still living but of no functional 
value This roentgenogram shows that at the age of 6 
the bones have not fused, even though there is very little 


motion in the foot ( Utcnlion i« called to this point because 
there was fusion later) Cartilage is 'till present between 
the astragalus and tibia and bitwctn each of the bones 
of the foot Non-opcralivi treatment was used for 3 
month' and then under a general anesthetic the Achdles 



Fig 25 Anteroposterior and lateral roentgenograms 
before the Achilles tendon lengthening The forefoot 
adduction has been corrected and the scaphoid is in front 
of the astragalus The posterior end of the os calcis m the 
lateral view 13 still drawn up, holding the foot m cquinus 


SURGERY GYVECOLOG} AND OBSTETRICS 







'uiw iwikuw » p,-r> rara or noor own**** n 10 * uru*™*a an 
aakW )rxot Tim hot u wrw rody for dub-fcxrt op«T»rt». f«< Ttoa C 
F« 7 Showing fc«t after tV ActxIW* (rock® Icftgth- bj comi* 
mlat ud JWt t»efo<» i^nln Hewy biect®* pcrrro Ud wwtiodi 


>W t*w a o jm dd dufti 
•ow-opetatn txi apralrv* 


tendon M lengthened. «»d Lbft pwtcw c*p«i» djmkd, 
ft»d tV loot walpwhted awntwlly ody ft moderate 
ftjaottit of Ion* two* wd Evwi wrtk Um inml of 
opcrftOr* mntu <t tV foot (mV) uc*. V Vw^ki «p » 
fir ft* ikftcml A toeatfratigtu (Fig j) r»cW ro «tfu 
ft ft or tV ooorfttftXJ ihcr* »ex itrrpirrrcrnftmi l» IV po*J 
Uoo, but that tV wpa* a* driftnuftty Vft wot tire* cco 
pirtffy c urir dcl TVr* ■ dwinlio* of tV tpmct bft 


treatment, without any farm c# operative treat 
ment- Tbeae children have had no anesthetic*, 
no forcible manipulation*, no tenotomio, cap*o- 


VxrrapMe* decanctUatSoti, or bone operation* of 
any tied The cfab-fort have been ewnreted by 
•enea of plaaicr cast* and wedgfas*, according to 
t be nrtodplc* outlined abme. Cut* have been 
applied with the loot held in a* modi correction 
aj could be obtained, and oner or take a week a 
wedfe ahaped portion of the exit haa bea re- 
mermt, and the poaltfcw of the loot changed » a* 
to gain a little more correetkm, and the cast agiln 
ckwed After about three aoch wedging* new c**t* 
were ppbed The detaOa of thk treatment hav 
bem deaoibed fa prevfcm* paper* ao need not be 
repeated here At the end of thb poteoperaUvt 
treatment the children hare feet showing not only 
erceflent anatomical correction, bat xl» flexible 
feet with ahnoat a normal range of motion. The 
method require* a long period cd time and tnoch 
effort on the part of toe orthopedic rargeoe, but 
the improved remit* amply repay him for the 
extra time and effort expended 
Of, 6 ten dd t»r •!» M Vftd w tmUorW 
(F» JJ. w»» green jH merntbt «t now oo*r*tm Oral 
«*ut TV «i>t«ropo*ttnor nwnt grwaaiaw (F* ») 
tMt tb« ftddoctioo drfanxity of IV lordoot V* U** ' 


pletdy c urir elcl TVrt ■ ibanlna of tV »pwn bft 
1 mu tV baxx. bat ao lime W any ef tVbowe* WVn 
rtn a year* Ifttrr botk few pjwacalftd «o<id block of 
bo»« (tig x) TV paoaut kid Vd wo treatment in tV 


bo»« (I* O TV pmftut kid h«d wo bwttxwnt in tb» 
■vwxlww TV cq ulftmft k JaoL Ky bad rwc anwl TV 
fftftKm at tbr «wn««t»» tv tV tfww, oa oka, *od cxV n d 


* mitttm arept a tV toe* 


I un presenting this case lor i reaaoo* first, to 
*how that f arable mmmpolfltxroa and operative 
pn iced urea may do a great deal more harm to a 
foot than *c realur and *hould not be uaed 
Second, that when the deformity doe* recur after 
fordhle manlpulatlotia, and btmy farion occur* 
the fret are very dUEcuit to c o r rect Thb foot 


waa later impnned by the operative proerdore 
mentkmed below Tnta a be tbould hare had 


lmtewd of the fotdblc manfpulaUao* The early 
ama}pultth and operator* treatment robbed 
thi* foot of all motloo, and there ta no operatwo 
now that will restore motion t tha foot S2i* 
waikx wocae today than the \erxge untreated 
d b- footed patient 

Tor the put Q\ cars Iks e been able to correct 
90 per cent 0/ all dub-foot case* applying for 


(ft> I H > ■« » » iw n maw Id. •f mrm 




JOO 


SURGERl GYNECOLOG 1 AND OBSTETRICS 


Iwtlcot t»d uiV TV ascngahj* txuta slr*i*irt ifcn**- 
ward, ik»n*-t parsIW rth lie p*o)rrf*d rsxEuw of tk* 
t4*» TW*diDMi^li««taJcapa»tjifawTr**Tdfc»ti«i 
of imsard snilocfanl ’S apraba* i.'wU t< 

*• 'Wm frrt *»t< u rud Ike dcfansaty u p ■. a a b le hu 
b«* c w re tte d Tb-e»e lett were tr*»ted by r«*Ji i*i 
taitll tka widnctkw ud •'.cafco drfcmwfae* 
*tr» comcled (F» j) Tk* feel »m tben bnfatkl m jn 
6amAcaxi m oron to correct tke reject** Tk» fert 
*ko»pd rat wire fxM 1 * dcasJ- 

Cetloc, b*rt «it*r te» «reeii ik^wcA mo fmrtker ph m 
cocreetmc (F tp *4 sod s) A* Achttki beadn* Irajtke-*- 
Lng »M tlws do»* ca each loot, hick sflcnm) lb* 5*rt 
t tom op l/tlle foxtkee I ire ifwmjs dwaroouilacl t 
tk* towU imiat o( cntrrfiK* ofcfalsei by Un*tk»Ti!ai 
tk* AeWk* tearfoo In caoamfal dob tert, t^tatiy wixn 

Iti* j*i» » ccacparel -min tfc*t otfaUad i* potraxyrdfa: 

riicWert (Zkrrmr 1 / \ at Ui* iMaUp •( tk* dikJ 
ta-to* ulerp u4 (•tcibiy w*ip«l*l* tin fcrt, ym *ofl 
obtain more ccrrectmn, b«t ren Ike n* cf *«t** *Str 
(re* liter ) A roeitprofriiv alter I ha AdaBn trait* 
kupbmm* sad wwtmcp t» dcmfciioa (fn *6) ikon 
that tk* ot calc* wtwra rti in rerlrm b« berm Wowrfcl *p 
>en)J H a it nett ufi* with the l«»» It tomad that 
there m boo* blcxkix b*eh pT*-rro*r<i frrthrr A»» 
flet*» After the aaiojow*. eottertno -m ahtiland by 
(Up lad rdfrttp ind ‘icMVi tendon tm**.hr»o* (Fn 

rj) »e Mr* awtifarf fa raaortfac to boar iprnlu 
The IVAa ebb toot cy*r»t** «> tk»e <* «ck foot, 
tad afar * werkl U odi “»trm<hl U*t“ Aoet nr* 
»fmb*d Ki*kt week! ifa* tha oprertwni tba ctaU *11 
waSkM and pbatocnpfca atT* nda (Fif* »R, Sfc in, 
3 ) Tbt teat an iymJ la ajmonaorr, art flat no tk* 
ftooe a ad pn |ne*S fiactixj! iwit Tba roa*t*ray 
(TiaM ikm homo of the cafcanrocabcid, aabaatracaW, 
and a»tni»loat*ptyad yaota, aad Ikat •wall port mo J 
tbt badM b*« replaced, and thaa btOa **d«l to fa 
ooygBti po«ao*, teatarmf th* f^t to Uafy oormaJ areta- 


teetJP* TVrt b t* free ulk mot** m tkm au balear 
treatmeat, u aMhtac taw been doaa ta lajrrr Lb* aaile 



The hen rcjtilU hi older chfklrrn can be oh- 
tklned by this ccnnHnatkio of the roo-operatfvt 
tieatment, and (be Hofce club-foot opera Uotl 


ICKKAJir 

An hn&lycb bu been made ol the three type* ot 
defocmitv which go to male up a cnegrmut dub- 
foot Toe importance of tborooghly correcting 
each cocttitoeot deformitr in turn ha* been 
rtreord New empharia has been pUced gpoo the 
importance of cwrectfog tbe Invetrlcu. detacmlty 
before bringing the foot up In doraifleiiorL FaBure 
to do thl* b ropooaibJe for nxat of tbe recur 
m i ce * A roentgenofiwihk method fee the dbc 
noalt of the lorenion deformity b deaerfbed It 
b recotBmeoded that the feet he corrected by a 
aeries of plaster caata and * edging* mtboct the 
use of an anothetfc and withoot fordHe manipu- 
latkaj* or apoatioos. Cue reports are given to 
show the harm of forcible manipulation* and the 
resells that can be obtained by the dcc - operative 
method Ninety per cent of the patients can be 
treated by this method Tbe Hole dob-foot 
operation b recommended fot the remaining 0 
ner cent after as much correction u possible has 
been obtained by casta and a edging* 
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Af*, A trmtm dwt of up ry ( Tbt um paQcmt n ki rijar» 14, showtaf 

1, *od bmJ cart C j p aiamt Nuu wdia deft a bp, Lha «3tk aotral acutni, tad the w 
url ronar in rodnDroUry Moo*o- formed pakta pn a 4 r. no> to the area normally occajwd by 


been worthy of *dentifjc consideration u haring 
tny possible etiological mfl nerve, tine® In erexy 
Instance the alleged impressions m i m r rr l later 
than the tenth week of embryonic life, by which 
time the proceaae* ahoold have been definitely 

Race doee bare an important bearing Cleft* 
of the lip or palate are rare tn the negro there 
being only 5 caws in thia aerie* It is abo of in- 
terest t note that we hare found these deformi- 
ties less frequently in Helmn than In other rh- 
vwkm* cd the white race. 


Figure* 4 to 1 lhcw the uncomplicated types 
of lip and palate clefts, mulateia] and bilateral, 
partial and cnmplet 

In ere ry case of me d i a n deft Hp in tin* *enes, 
the prcmaillla waa ahaent The variation* m 
thoM clefts and in the extent of the aaaodated de 
fomuties are shown in Figure* 3 14 15 and 3;. 

In snbmucocs deft* cd the hard jwUre there 
is a deficiency m the bony palate but the mucoaal 
covering b present The deficiency may be limited 
to the posterior portion of the palate or it may be 
a linear defect extending all the way from the 


Ttt 6 R T Afs. 7 j**r* A 
j pfcocnerrf* *ho»™f ad®*™ 


ray p*oto(iapo aoowu* 
iWl m left s*k cl haid pabrto tw» 
roted ralpxwcd nrkt e arn * tooth 
4 ji« A deft m the poWeooi pot 
ta» erf thm «rft paktt wre ™p.irrd 
. 4*1 the patwnt wre «>7 T 0 — g .^* * 1 . , 
7 D F A^ 4 1 — rth. 


jr , njhtaataooc aats Th« posUmt two 

. thidi d th ml fcaa >«t ovwl 

I , „• F, A D L A~ MctlM 

p_ - Atrcaa n|ht — rn , aJobotn* nfht 

•re, — ■nkrxaasJ da c t absert, or 
ktoal ckft Up and •rwiotrr perry Patmn tiro ti«rd< 
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Fig 19 EC Age, 10 weeks Complete unilateral 
deft of lip and palate. Cleft extends into floor of right 
orbit Nasolacrimal duct absent. Supra-orbital grooie 
probably due to pressure from ammotic band. 

posterior margin to the alveolar process (Fig 16) 
Varying degrees of cleft in the uvula or in the soft 
palate are sometimes associated with this mal- 
formation 

Atresia of the anterior nares (Figs 17 and 18) 
may be due to organization instead of resorption 
of the primary epithelial plugs which fill the primi- 
tive nasal fossae, or it is possible that some form 



Fig 20 R D Age, 2 months An unusual type of bi- 
lateral deft face The defts m\olve the bps, cheeks lower 
eyelids, al\ eolar processes, anteromedial portions of max 
illy, and the orbital floors Posterior to the premaxilla 
the palate is intact Atresia of the posterior one third of 
the nasal passages was from a thick mass of tissue, partly 
osseous Note the rotation of premaxilla and the elevation 
of all anterior nasal structures, which, in association with 
the prolapse of the eyeballs, placed the anterior nares and 
the pupils of the eyes on the same horizontal plane 

of local pressure may be a factor Three cases 
were unilateral, and m each case the obstruction 
extended to a point approximately at the junction 
of the antenor and middle thirds of the lower tur- 
binate The posterior portions of the nasal cavi- 
ties were normal in each case 
The incidence and cause of atresia of the 
choante (Figs 20 and 31) have been described by 
Dr J Parsons Schaeffer as follows 

“Should the primitive choame just dorsal to 
the primitive palate not form during the process 
of development, the epithelial fining of the primi- 
tive nasal fossae and the epithelial fining of the 
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primitive oral cavity w xdd remain Intact, each 
■eparatcd from the other by the thioned-out 
rarsrnchj rad floor of the etxtr nasal /com The 
cootmoed done] grow th at the na»*J la«c mt 
the mesenchymal mm o/ the uaaofrootal process 
would ultimately in cue* of maximal growth, 
ie*d to * roedii'o#) tn winch the epithelium of the 
na»I foaax would cccoe m contact with the ep* 
thehtun of the foregut t e the nusi portkai of 
the pharynx with a *tmUt amount of mesen 
chymtl d*ue betwea the epftheiud surface* 
Tbi* would result in Wmdiy -ending definitive 
nasal turn* domlly in other word*, *n «!rail of 
the damn* or postenor rvsre* If the amount of 
raeseoefeyme between the pharyngeal and na*al 
epttfetha should rerwim (inch, an owoouj atretta 
would ultimate!) be formed 
Abs en ce of the n**oixcrtm*i doct* maj be the 
result of failure of the na*o-opt*c flsaure to dewe 
(Tigs iq tad j t>) or tn tboormd cloture of the 
cleft may prevent the formation of the cord cf 
epithelial ctCi rjrwTVjU formed m the floor of the 
fiasure ora fallare In the establishment of a lumen 
tn the epithelial cord (Ftj 18) 

Colohama* result from the inenropkt closure 
of the embryonic chorcwdai fbaore, and ma\ be 
limited to the irt* and cfaoroad, or ma> extend 
Into the eyelids or tws into the facial clefts 
Three t\pes tn wiLfi the facnJ clefts are re- 
volved are shown in Figures iR, 19, and so 


Corycdta) mucoa* pfls in the lower lip are 
aJ ays symmctncaliy placed one on each nde, 
appremmaedy In front cJ the lateral hater teeth 
frig i) It fa not dearly understood how they 
can bare anr direct relation to the embryonal 
delta, yet when present they are usaalh associ- 
ated with bilateral deft lip In t few case* there 
were no lip delta but cleft paiatt existed In 
three Instances pit* were present without lip or 
palate delta, but to each of these cases the fav 
dimduab were from families In winch, for three 
or four generation*, deft bp* and palates had 
occurred frttjoeoth Chir 14 cases were from 3 
family group*, tn which tha maliormatkm oc 
curred in ,5 and 8 usdrrsduak. respectndy 
Sir Arthur Keflh who has studied tfu* subject, 
finds that the nearest explanation he can gue for 
the oc curr ence of auch pit* m that they may be a 
possible reversion to the mcco» gianda which are 
rwemdiy found in the hp of the ahid 
Hemangioma* may be the telangiectitk: form 
oe the asremou* form Since they are found in 
the rrpoo of the angles or future* about the face 
and ty-ci they have been thought t becoogodtil 
defpfaceoent* Figure* »» and *3 dlmUate two 
types of lip involvement 
Lymphangiomas are tumor* anaiofcv* to be- 
msngsjfK** reerpt that they are composed rf 
apace* and charred* coc taming lymph (nattwd c i 
blood They may be telangiectatic, camttom, cr 
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Fig 26 A. G Z Age, 8 months Microtia, atresia ex 
ternal auditory canal, and unilateral cleft lip 


cystic The case shown in Figure 24 was of the 
cavernous type 

The two cases of dermoid cysts of the dorsum 
nasi had had unsuccessful attempts at removal 
Each presented a fistulous tract with its opening 
just above the lower ends of the nasal bones and 



Fig 27 A Z Age, 11 >ears Macrotin and marked 
prolapse of auncle 


leading to the cysts which apparently had their 
origin from the area overhang the frontonasal 
suture Each cyst contained hair and sebaceous 
material 

The frontonasal depression shown m Figure 25, 
I believe was due to a meningocele which was 
obliterated before birth In the correction of this 
deformity a cartilage transplant w r as used to fill 
up the depression In making the bed for the 
transplant the periosteum was loosened from an 
area about the frontonasal suture The bone was 



Fig 2S Fthmocephalus wth cjclopia and other asso- 
ciated deformities lined onlj a fen- minutes 


Fig "’q Profile of the monstrositj as shorra m Figure 
2S Aotc the position of the snout like nasal appendage. 
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•utttkkW. Snoot hit natal i ffokp m patafaua rataif Lb* ajtmcc outi 

XatxnmUrT •etxti rtvt kited wrtk emfaxtirt, bat tyv Fig j B 6 Agi, 6 km j* HmiapkmkM, medma 
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art disturbed, yet for S day* cerebrospinal fluid 
escaped through the akin Indtion N cocn- 
pbcations aruee and In all other reaped* the 
connleacence wmi uae\entfnl X ray plates nude 
befexe operation did not thaw an appreciable 
opening m the suture One. 

Microtia and atresia of the external aodltocy 
canal are tmaDv aaaodated The external ear 
rJcrtiopa from the fim branchial groove and fta 
adjoining tbroe The auricle arbes from m 
t W*l.lorti», three of which appear 00 the mandib- 
ular and three on the hyoid arch The external 
auditory meatus develop* u an Ingrowth ol the 
firit branchial groove Xlallormationa ol the mid- 
die ear are sometimes preamt, as weD ai mal- 
forroatwos arbm* from more distant portions ol 
the firat or aecooa branchial arches, aoch a* clefts 
In lip or palate (Fig Hi) 

In macrotia the deformity b asaafly dagger 
ated by obiter* poo of the antfheki fold and vary 


tag degree* °f proiapae (Fig *7) 

R alimentary mandible and microglossia were 
found hi cases In a third caae tbcae deform Idea 
were present in addition to* deft 0/ thepabte to 
the promt tilt*. AH cases had great difficulty wrth 
rewiratiori and deglutition and died within * or 
3 Giya after birth. 


Cyclopia result* from an abnormal derelop- 
nent of the anterior port i c o of the brain and 


faulty aeparatlon of the optic vesldei The mon- 
Uroaity sberwn In Figures iS and 19 Hved only * 


riogie largeptipQ be* ta the regfcn of the roof cf 
the note. Toe *n out -like appendage or pcolxadi 
b paced bove It The skeleton cf the antroor 
and upper part of the lace b defective. The 
maxDlary prooe»e» have fated talidly acraaa the 
mkfhne. Coronal sections were made through 
thia head by I>r J Parson* Schaeffer who his as 
vet not published hb atudjea on the specimen, 
but very kindly aent me the foflovrlog note 00 
the typa of formation 

Who* the aaaal ioaaa tad to fora, MX [omdj/r Ui in 


Whea the aaaal ioaaa fad to fora, MX po^dr ( 
ward lo the root of tha mouth orer (ha prraariU 
■**! and that tabakr btaxfly-coctma nab, aa 


rt a Vhrri , rod what onkaaoly tkaa down to bacona tha 
natal arptwm rmna tfa jcfc, hatry bar b oaartra r tha 
root at lb nooth In thea* raaaa, daapita Lha fact that * 
b rax on. try tar pebta M local to MparxM tin B a rth 


*vhy (cob the Mart fowaa, aoca aa aaaa] foaaa nM, 
he dona] part* d the piwtoM d Lha palatal ifcatiii h* 
he potency to dndcp, aad laibirl do darrfcp ato th* 


the potancy to dndep, aad ndaad do dmfcp ato Lha 
•eft pabt and ml* That Lb* hmd part cf tba otoath 
carVy cranaa to ba cmj bid by urea over tha aof tp akta, 
■hrt wvea la n dtrtct cowlnity with Lha aawd paajytrt 
and a lai^ naan part of it In tha ahacw* at tha 
aaaa] io*Mc p a vti w tba **ci En mo cooocetx* with tha 
aatmor mm, akmcU they ha liecl Pawaly Lha tdl 
paiata n (heat caaaa ■ aooaaj a ttnckoeaa aad '■ Oa rrb 
txica to the Mxactaraa ccoraonJ n the aaaa! pharyax k 


atwTa tha doax] cod aapanoa part of tha naath C*\*X 
l m tha chwBca of aaaa] femm, a mobnom, howrrtr (hat 
Imb could ha rrr~ii]~hah~ i by nch ptwtctma ai Lhoa d*- 
factrx caara. It Aoold, of 00 tnwt, ba a p diuM oc i that tha 




DAWS CONGENITAL DEFORMITIES OF THE FACE 


209 


Ethmocephalus with anophthalmia is shown in 
Figure 30 In some respects the malformations 
closelv resemble those presented in Figure 2S 
In this case, however, there were two rudimentarv 
orbits with conjunctival lining, but no eyeballs 
The child lived for 2 hours, and although the open- 
ing in the snout-hhe appendage (which had no 
bonv framework) was quite small, it was patulous 
as evidenced bv the bursting of small bubbles of 
mucus at the opening b\ the expired air 

Fortunately anophthalmia occurs most fre- 
quent^ in non-viable monsters The etrologv is 
uncertain but sometimes has been regarded as 
a complication of hydrocephalus The patient 
shown in Figure 31 is now 5 years old, shows evi- 
dence of arrested hydrocephalus, is definitely 
idiotic, and exceedingly ill tempered Another 
unusual dcformitv in the case is the groove, m the 
lower portion of the dorsum nasi, which separates 
the nasal cavities 

A case of hemicephalus, median cleft lip, absent 
premaxilla, rudimentary nasal bones, spina bifida, 
is shown in Figure 32 Whether the arrested 
development in this monstrosity was due to some 
primary defects in the germ cells, or to causes 
acting upon it from without — such as ammotic 
deformities— is uncertain The ape-hke appear- 
ance is most striking and suggests atavism This 
child lived 6 hours 

A case showing congenital temporomandibular 
fibrous ankvlosis, with incomplete fusion of the 
mandibular and maxillarv gingival margins (Fig 
33), presented interesting problems as to etiologv 
Since this case is to be reported in detail later, bv 
Dr Norman M MacNcdl, it is only mentioned 
here as one of the deformities found in this group 
of cases 

The wade range in the tvpes of facial malfor- 
mations found in this senes has interested us not 



Fie 33 E K Age 3 months Incomplete fusion of the 
mandibular and maxillary gingival margins 

only m the embry ological considerations, but 
also in the surgical problems encountered in their 
repair A paper dealing with the operativ e meas- 
ures and the results obtained wall be presented 
later 
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FOREIGN BODIES IN THE STOMACH 

RtafOVAi trv PltotAX Emdo*cot\ 

ums U nx*F li D F3CS Puunm,hmvv 


T HE mnortl ci esophageal Iordan bodies by 
ewcphagcwcop) if now generally accepted as 
the onf) pUa erf treatramt north v of ow 
•kkmUcn. There arc how ev er aporadk at 
tempts at removal with the aid of the probang, 
hx>gie stomach tube and other naa*fe and un- 
tdentlfc measures, ho one plan of treatment of 
foreign bodies in the stomach has been generalh 
accepted Removal b% peroral gastroscopy would 
*e«n to be the safest method Surgery hsj It* 
advocates while blind method* cwnowalv aided 
fcr\ a single phne fiuoroscope who are pranked 
Experience hai shown that a majority of foreign 
bodies entering the stomach spontaneously anil 
alao pass spontaneously through the pylorus Ex 
crpUons are noted in large object* and in cases of 
pjkwx; fieuM More important than this, bow- 
crer a the aoeation whether the fereyt body 
having passed thrrewh the fnjorus wifl be abie 
to pa»* safely through the mteatmal canal Long 
fjjrngD bodes a* shawl pm, uadi, hairpin*, bob- 
hette pin* and aharp object* as needle*, long fata 
and safety tuna are often unable to negotiate the 
tuna in the intestine*, ootabfy the duodeno- 
jejunal junction Tbe question therefore aroex, 
should we remove the foreign body while it atiH 
remain* in the stomach or allow U t remain, 
keeping it under obacrvauoo tad mnormt tt ooly 
if a becomes lex feed in the mte*One* > If removal 
from the stomach a con tempi* ted what are the 
entena to be considered in arriving at inch a eoo~ 
chaaon and what method of removal should noe 
employ? 

The mere presence of a foreign body m the 
stomach a bo indication for u on medial e 
rooval Ihirrog » o \ ear period ending Jan uarv 
934 849 cases of radix-claque foreign bodies in 
the atcrnach and miestmal canal were admitted 
t the &o»d»oaccp*c Chnic at the Jeff eraoa Hoa- 
jatal Of theae 8 S p***ed *pemuneoo*J> * were 
rertvned from tbe tnteat nal canal In laparotomy 
ooe «u removed from the aigrooni bv perana! 
endoacopy and 8 sere retimed from the *f«»- 
*cb by peroral j^roacop. In the group that 
passed spontaneous!! there were mac.', open 
raCeti p«a, cewemoo pun. Urge awn* and due*, 
denture*, toy*, and other pom ted « irregular 
foreign bodies It m«*t therefore be admitted 
that the number at object* faohn* to p*a* t* rda 


Ovefy am*D and chat there absulrf be definite in- 
dications fee mechanical removal 
The danger* of injury t the stomach bv a 
aw allowed foreSgo body are remote Kiteptwct* 
to this are noted fa cases of insane person* and 
other* krje numbers 0/ object* which 

become entangled forming a matted mas* and fa 
cue* of faaiKjwtng certain agent*, a* radium 
Single fordgn bodies have been known to remain 
in the stomach for long period* without harmful 
effect* /arisen reported the case of * tooth pwate 
cap remaining about ) ear* m the stomach of a 
patient with pyloric steoods M verson reported 
case* of long duration 

The opinion of the experienced rocntaenokgist 
is the only safe grade fa detaroinfag f a girro 
foreign body wiD he abk tc Rare the strenaefa and 
pa as safety through the intestines The Utter b 
important for removal of a foreign body from the 
stomach a mere readily and safdy performed than 
removal firm the dacdmim Th» should be 
further emphasised when ooe recall* that a mi 
jonty of the patients in whom surgical removal 1* 
required are >«mg chrifren Eight of SitBow'i 
cases wer 4 'ear* or less in age and of these 4 
ware undo \ear In ft the foreign bwlv was re 
moved from the duodenum. 

The cnlen* then axe, fart comparative roent 
jenograpiuc stahes of the maxunom dUmeter of 
the toreign body to determine if t wtS pass 
throng the pylorus fFig 1) aecood, sniukr 
studies of the length « the object a* well ** its 
ksaer damettr t ascertain if it wdl be able to 
t/a eree cite tngnitocta eJ the (nttsbnaJ tract 
(Fig a) This phase of tbe ubject has been <hor 
oughlv discussed by Mange*, who with hi* 
ciaie*, baa had an enormous npeneocr with 
alimentary canal foreign bewhes 
If in the opuaon of the rceotgtmoiogai the 
foreign hod\ a deemed to be too kxw <x too k*tg 
to p*ts, removal should be proceeded with In 
the case of « farjc foreign bod) aa a disc cr com 
which cannot p*s* the pylorus there a t» need Soe 
haste In the case of a long or pointed object, as 
needle long pm, bofchette pm, cr hair jwn re 
mova! should to p ro mpt lest u k*\e the sJcvmch 
ad lodge in the (kxwiemxa 
The method of remcnal must now be ccoski- 
ererf Tbe aooesafbCIts at the stcanach to surpcsl 
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Fig i Roentgenogram made in the case of a child, aged 
3 years, exhibiting a loose leaf ring in the stomach (Case 
n) The nng had been swallowed n days previously 
Owing to its large size and shape, it was the opinion of the 
roentgenologist that the foreign body would not leave the 
stomach spontaneously and should be removed This type 
of foreign body, being freely movable and dev old of sharp 
points or edges could remain indefinitely m the stomach 
with safety (Film by Dr J T Farrell, Jr) 

exploration is commonly the determining factor 
in deciding on gastrotomy To the surgeon in- 
experienced in this held, penetrating the stomach 
wall or opening that viscus introduces a very defi- 
nite element of danger In Myerson’s report, 
surgeons performed gastrotomy on 5 of his cases 
In 3, the foreign body was found and removed, in 
2 the operation proved to be unnecessary' as the 
foreign body had already left the stomach There 
was 1 death 3 days after operation In addition, 
these cases must be hospitalized for about 10 
day s The method of choice which obviates these 
dangers and objections consists of removal of the 
foreign body bv the route which it took when 
cn tenng the stomach, namely , peroral gastroscopy' 
Peroral gaslroscopic removal of foreign bodies, 
without general anesthesia, aided bv a roent- 
genologist using a double plane roentgenoscope has 
been successfully performed in a number of cases 
Dangers of infection of the pentoneal cavity are 
non-existent Hospitalization for 1 or 2 days is 
usually necessary' This work should be per- 
formed only by one experienced in gastroscopy , 
aided by a roentgenologist familiar with the tech- 
nical phases of double plane roentgenoscopy This 
is often a serious drawback as operators experi- 
enced and properly equipped are not always 
ay’ailable 



Fig 2 The hairpm which entered the stomach spon- 
taneously remained m practically a fixed positron during 
its bnef sojourn (Case 9) Although properly directed with 
the dosed end toward the pylorus its length very probably 
would hav e interfered with making the turns m the duo- 
denum Prompt removal was recommended (Film by 
\V F Manges) 

Of the 18 cases of gastroscopic remot'al 12 w r ere 
removed by the writer (Fig 3) The table gives the 
ages of the patients, the length of sojourn of the 
foreign bodies in the stomach, and the duration of 
the convalescence following gastroscopy 

These data together with the character and 
size of the objects remoy'ed set forth some of the 


Case 

Fore uni 
bod> 
number 

Arc 

Foreign bod> 

Length 
of sojourn 
m 

stomach 

Sojourn in 
hospital after 
remosa! of 
foreign bod} 

i 

1422 C 

8 mos 

Open safety pm 

6 days 

Not admitted 

2 

1712 c 

*3 yr* 

7 capsules 

containing 100 
mgm radium 

3 hours 

1 day 

3 

1964 c 

t J yn \ 

Penn} 

40 days 

1 da> 

•* i 

2036-C 

i vr j 

Open safety pm 

1 days j 

3 dzys 

5 

2086-c 

3 y t* , 

Hairpin , 

3 days , 

J di>i 

6 

7358-c 

3 

Nail' 

1 da} 

i da> 

7 

3317 c 

8 mo* 

Open safety pm , 

1 da} 

3 days 

8 

35SA-C 

s* 2 mos 

Open safety pin 1 

3 hour* , 

1 dav 

9 

2508-C 

is mos 

Hairpin 

4 hours . 

1 daj 

10 

37 JI C 

8 mos 

Bobbette pin 

2g da\s 

1 day 

II 

800-c 

3 yr* 

Loose leaf ring 

| 11 da vs 

1 da> 

IS 

967 c 

n mos 

Open safety pm 

I 3 diy* 

2 day's 
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J V photographic rrprodwrtiow (aetaal ««) cf fWrt lomp bodn reamed by prrord 
(■Iwcnpy with rc » atgm oacnpa: ang JooWc plaw Soorcaenp* Tb» lornga body 

Buiati er of ewch chf*ct com^wali with the ocnbrr trer* >■ Lh« ae n jopanyiag table 


indication* for removal and aho empbame the dava, the * erage being }4 <kyi In C**e i the 

advantage* of tins method In all of these U wti patient aa not admitted 

the opinion of the roentgtoologm that the The radium capaule* (Cat* ) cootaaung too 
foreign body would not paaa apontanecualy and milligram* of radinm elment couM have 
that mechanical removal abould be retorted to. ipontaneoutly Tha a odd ha required to 
la afl of the»e the foreign bodies a ere remcn ed 7* houra, but would ha e resulted m serwm ®* 
byflisocnscopirgastroacopy In the oider children Jury They were removed * thm bona after 
a preliminary aedatn waa given hy podermaU' the low »u detected The prolonged aoycatm of 
catty bather local nor general aneitheda ai the penny m the stomach (Case 3) na» *W*r 

employ ed The length of sojourn m the boapital eutly doe to ttenodt of the prlcrua, N «**“ 

after removal of the foreign body from to $ could be aacnbed to the failure cf the bofcfcette 
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pm (Case io) to leave the stomach within 29 
days Foreign bodies of this type commonly leave 
the stomach promptly although they may lodge 
at the duodenojejunal junction 

The views formerly held that foreign bodies in 
the stomach should be observed for a time before 
proceeding with removal have been modified to 
the extent that a decision is now made when the 
patient first comes under observation If it is the 
opimon that the foreign body will not pass, peroral 
gastroscopy is promptly proceeded with If it is 
believed that the object can pass, the patient is 
observed fluoroscopically and is continued on its 
regular diet If the foreign body r fails to leave the 
stomach within a reasonable time remoral is 
earned out In Case 1, the safety' pm was observed 
for s consecutive days before deciding to remove 
it A “reasonable time” depends on the char- 
acter of the foreign body A com might remam 
indefinitely in the stomach without harmful re- 
sults, whereas a needle should be removed with- 
out delay 

CONCLUSIONS 

A majonty of swallowed foreign bodies will 
pass spontaneously if undisturbed In question- 
able cases the opmion of a competent roentgenolo- 


gist should be secured to determine if the object 
can leave the stomach and also if it will be able to 
traverse the angulations of the intestinal canal, 
particularly the duodenojejunal junction 
In all cases where it is believed that the foreign 
body cannot pass removal should be earned out 
The safest and best method of removal of a 
swallowed foreign body r from the stomach is by 
peroral gastroscopy with roentgenoscopic as- 
sistance using a double plane roentgenoscope 
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THROMBOANGIITIS OBLITERANS (BUERGER) \I 

Tixatucct of 514 Ca.v * m\ Rifi \nn Itt7*A«.voua iHjicnoM or Htttit otk. Sur 
Soumox r xn irc\o or Tnt \ c vas 

SUIUEL IILBLRT If D \r» \ o« s, \ \ 0Bi 
rnalhiUNM WiUwvul. Ssw if*. \«t 


T HE rrwlu obtained In tbe treatment of 
patient* suffering with thnanbo-angiiilj 
obliterans by repeated fatra eoom Injections 
of kyjicrtank: ult •ofatioo c*n nuw be fcrreved 
from an evpertoxc of r yean This method of 
treatment » » introduced by the writer In ipjj 
and a prebnuniry report on published in 1576, 
tentative cxndimor.i being drawn from the re- 
nd la obtained In 66 pallenta (7) By iqjo the 
□timber of patknU treated had increased to 1S9, 
and a more accurate estimate of the value of the 
method »ii then prmnfed (S) The aerie* now 
wdodei 574 cases, and the result* previously re- 
ported h* t been coftsistentiy dupJkatcd tad 
improved. This lumrarn give* a true picture of 
what tha form of treatment may accompliah 
The experience rained from the olwervatlon 
and treatment of this rroup of pat lent* haa jus- 
tified the conclusion that ihrombo-anjntis ob- 
Iiterana r» not necessarily the terrible routHaung 
disease It bpopularh thought to be. Byapplyfag 
the hncrwiedfe *e already ha e tbe dtreaae can 
bearrejted amputations can be a -ended patient* 
can be restored to food health and mui raxt of 
trouble can be prevented Failure* In treatment 
are practically alwayi limited to those caae* 1 
which the condition c* not recognised earh enough 
and Individual* are first »een m a hopeleaaly ad 
\anctd *tate of the d»eaae or the patient* refmc 
to co-opera t completely In their treatment 

cLuncAt UVHJUAL 

Of the 514 patient* abo are included in thi* 
report. *49 treated in the special chruc for 
thrombo angiitis obhterta* m tne Out Pa Dent 
Department of Tbe Mount Sinai Hoapatal, and 
*75 aere treated by the writer to kapn\*tc pne 
tice Tbe method of treatment a at the aame m 
both group# E err patient treated for month 
or longer 1* included In other a orda, if a pa bent 
w 1 discouraged by a lack of improvement after 
5 or 6 weet* of treatment and wa* treated else 
where with an unfa ora hie out come , such a pa 
Dent a bated a* unimproved If a patient waa not 
benefited bv treatment under my cant, but ob 
tamed more fa orable result* by treatment rise 
where he r* likewise rndoded a* unmprvud 


Tbe cases are divided into tw group*, and the 
figure* are gi en separately for each In the f tat 
group, classified aa typical throrabo-aegnti* oh- 
/ feran*, are fadoded patient* who fa e cfaar-nit 
rvniptcrns of arterial disease before the age of 45 
years From thii group are erdoded young indr- 
\tdoah with arterial dtacaae due to fafectsocs or 
toxic agent*, and faatanm of presence arterio- 
•clernai* associated with diabetes and other meta- 
bolic disorder* Tbe seeood groap labeled border 
line thrornbo-anfUti* obSteran, include* patirati 
with orginic arterial disease fa ahiefe ooaet d 
symptoms wa* between the are* of 4J *od 55 
jean Great care was exei-rised to exdode fnxa 
this group all patient* wbo appeared t be suffer 
ing from early arteriosderoaw When the first 
symptoms of Impaired nrcubtfoo appeared after 
the age of 5 j the disgooris of arteriaadercaa 
«•* made and met pa Dent* are not fadudrd is 
this summary 

K patient w th vascular (hsrasr in the rvtrem- 
itwa, wbo first develop* symptoms fa the forties, 
may be suffering from eariy arterfoaderoai* or * 
late onset of thrombo-angiitu obliterans The 
differentia tioa of these two condition* t» taper 
tant a* the prognosis m not the Same fa faith 
ThrorobcMcnfiiti* obliterans is an in ft* mm* top 
condition It* etiological caa*e is known and can 
be eflmfaated hnngfag tbe preyrsitoo of the da- 
ease to a halL The outlook in tfaa ctmhdce b 
relatl d> good On the other band, arterioade 
row* ts a aegenerati e lesion, part of tbe natural 
aging process, and permanent arrest is mX pea 
Bible Under treatment, aoroe temporary rm- 
provement can usually be obtained or the ad- 
■moce of the coodutcc ma) be retarded, but this 
bene6t a frmdiMD} lost a tb the inevitable pro- 
rresuan of the doease The enteri* used for dif 
ferentiatian of the t*o cocdiboo* are smnmanred 
fa Table I It mtm be understood that 0 one of 
these factors alone suffice* for differentia! Kei, bat 
the com bm* Don of many features make* up * 
clinical psctnrt that a fairij recognuahle 
mr PQD or ragATsutwr 
Tbe solution oaed is c par cent sodumi chlarfcfc 
It is prepared fa freshly distilled water filtered, 
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TABLE I — CRITERLA FOR DIFFERENTIATION 
BETWEEN THROMBO-ANGIITIS OBLITERANS 
AND ARTERIOSCLEROSIS IN PATIENTS BE- 
TWEEN FORTY AND FIFTY YEARS OF AGE 


Tbrombo-angutis obliterans 
Appears younger than bis age 
Hair normally pigmented 
I \o arcus senilis 
Retinal arteries normal 
Blood pressure usual!} low 
Radial and temporal vessels 
soft 

Upper extremities frequent!} 
m\ ohtd 

Femoral arteries frequent!) 
closed 

\o calcification oi vesse l s on 
\ ray 

Blood volume usually drnun 
ished 


iymptom* of coronary artery 
sclerosis rare 


Aorta appears normal on \ rn} 


Albuminuria rare 
History of migrating phlebitis 
frequent 


Arteriosclerosis 

Appears older than his age 
Hair usually gray 
'\Arcns senilis frequentK present 
.Retmil arteries usually sclerotic 
Blodti pressure oUen high 
Ridtal and temporal \essels 
thickened and hard 
Upper extremities seldom m 
volved 

Femoral arteries seldom do*ed 

Calcification of vessels on X ray 
frequently seen 
Blood volume usually normal 


Symptoms of coronary artery 
sclerosis frequent 
Aorta sometimes appears elon 
Kited on \ ray 
Albummuna not uncommon 
History of migrating phlebitis 
rare 



and immediately sterilized Since bactena grow 
rapidly in distilled water, immediate sterilization 
is important to avoid contamination If injections 
are followed by chills or temperature reaction, the 
cause is almost always found in failure to follow 
this rule 

Injections are given by the gravity method into 
a superficial vein at the elbow Occasionally when 
the arm veins are very' small, the external jugular 
vein is employed The initial dose is 150 cubic 
centimeters and all subsequent injections are 300 
cubic centimeters The fluid is allowed to run in 
slowly, about 10 minutes usually being required 
for the injection During this time patients are 
kept lying flat While the treatments are being 
given, patients become very thirsty and many of 
them expenence a sensation of warmth They are 
allowed to get up as soon as the injections are 
finished and may return to work One of the 
great advantages of this method of treatment is 
that it is ambulator} and it does not interfere 
with employment The injections are at first 
gnen on alternate days three tunes a week, later 
twice a week, and the length of internals is 
further increased as the patents improve The 
total duration of treatment xanes from 6 weeks 
to 2 years, depending upon the sexentv of the 
individual case Patients are discharged when all 
symptoms have disappeared or when the maxi- 
mum possible improvement has been obtained 

r6le of tobacco 

Again, as m previous papers, the importance of 
tobacco as the exciting cause of thrombo-angntis 
obliterans must be stressed The evidence 
in support of this contention is o\ erwbelm- 


Fig 1 Two \ lews of leg showing enormous size of ulcer 
healed bj author’s methods 

ing In over a thousand instances of thrombo- 
angiitis obliterans studied b} the writer, a typical 
case of this disease in a non-smoker has ne%er 
been seen Cessation of smoking regularl} re- 
sults m arresting the disease, whde continued use 
of tobacco is coincident with further progression 
In innumerable instances, patients who ha\ e been 
restored to good condition by treatment and elim- 
ination of tobacco have shown recurrence of 
trouble when they resumed smoking In prac- 
tically all cases of relapse with ulcer formation, 
gangrene, or amputations, patients hax e admitted 
returning to the use of tobacco In several early 
cases of thrombo-angutis obliterans, cessation of 
smoking without any treatment whatsoever, has 
resulted in complete disappearance of all symp- 
toms This regular association of the use of 
tobacco with the occurrence and the progression 
of the disease is too striking to be ignored Al- 
though a constitutional susceptibility to tobacco 
must be assumed, the r61e of this agent as the 
exciting cause cannot be doubted 

How is one to reply to those who claim to have 
seen instances of thrombo-angutis obliterans m 
non-smokers? One can only be skeptical of the 
accuracy' of the diagnosis There is no pathog- 
nomonic clinical or laboratory sign by which 
thrombo-angntis obliterans can be recognized 
While perfectly typical examples of the disease 
are readily identified, less characteristic cases 
must be differentiated from presende arterioscle- 
rosis and artentis which are due to other causes 
such as syphilis, rheumatic fever, and toxins of 
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F* PVXQfiapta the-wtof fert Wkd by ■■Otor'i 
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mtm sect** K*t» prkwry Iwaln* o I opmlr. 
wounds or lr*i 


v*noc* kinds. In such Instance* the diagnosis of 
thrombo-angiitb obhtenn* mint be made by 
exduraai, and tie powixitia erf efror are err*:. 
In order to erislJjsfc Hat thnxnbo-angiitis ob- 
hterans c*n occur In a ncrv-smoker, the case nruit 
be perfectly typical. The writer b** never Ken 
men an Instance 

The importance of recogmxlng the relationship 
between the use of tobacco and the development 
of thronbo-angntb ohdtoans a far from aca 
denic In order to treat pa bent* with thb dlaeaae 
succeaxfully they usmt be mad* to stop amok mg 
It u frequently difficult to Induce patient* to 
accept till resilience, bet no compromise can be 
made on tha pomt Cessation of tbe twe of to- 
bacco la the moat important part of the treatment, 
u thia stops tbe propeMjon of the disease. Effcrti 
to improve tbe collateral circulation by the re- 
peated Injection* of hypertonic salt solution are 
secoodtry 


ntytntTAjfci or rorxow ot 
B efore presenting any data showing tba result* 
obtained it h nectary to f!rem the importance 
of a long and careful follow-up of treated patient* 
Thrombo-angntH obhteran* is a chrome disease, 
■object to periods of spontaneous remission. A 



Fw j rh ut t aff h fuskri afcil f<rt *fl« txlrarfn 
Inro/rroeat »ti£ icatW too Treated by snOwS swtlei 


fair percentage of favorable results may therefore 
appear to follow any method of treatment, If the 
period of observation U *hort. Freedom from re- 
currence for several rears b looked upon a* essen- 
Ual In establishing the cure of malignant disease, 
and a sfcnQar safeguard b necessary In judging 
the cure of ihromoo-anjOtrs ohBteians. A per 
sisteot effort has been made to keep In touch with 
all patients In our treated group, and frequent 
re-cpunlnaticc* hare been made as the year* 
ha e gone by Table U presents a summary cf 
tbe period erf follow -up. Of 460 Dvina and CD- 
amputated cases 396, or 66 per cat, nave been 
followed fmm 1 to 10 year* Of thb group JiS. 
or 69 per cat, were last examined hi 1913 or 1934 
Tbe ImpreaaicMi prevails that thromio-angittis 
obliterans b a pregresafve disease toevltahhr 
leading to gangrens and ampatatsoo of extran- 
tn In part this belief has resu lted from observa- 
tions of patients aho had this disease *0 yean 
ago, and wheae cBnlcal course iris diancterbed 
hy socceaahe ampaUtkaa. In part tbe belief has 
been fostered by atatemats made m recent 
amdea, such as the disease usually progmsei 
slowly and may remain temporarily otdesceat in 
any one of the earlier stages' () ana we per 
torn bilateral sympathectomy era though U* 
diaeaae appears to product symptom* In ewily «» 
extremity sb*e nJtlmatdy It is ahnoat sure to 
Involve tbe opposite extremity ( ) 

The ezpenence gained from following ths 
course of Individ aah treated during the pari 10 
year* does not support the statement that 
thrombo-angfltb ohbteons 1 * a profiewive **- 
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^ or *■ j i^r ctrt cf \ vr- j r- r^ias Ic 115 “ 

313 c** L$ per ctr.t f writ!:*' h m\ u 

ea'c prm ided the patient-' hav c discontinued using 
tobacco Three hundred and nine patients with 
this aliment \ ho hn\ e Mopped «moI me and ha\ e 
been restored to good condition bv treatnuni, 
bate been repeatedly examined during a period 
from a to 10 vears after treatment w is lir-t 
started Not a 'ingle amputation has been necc^ 
san in this entire group The vast majontv of 
these patients hare had no treatment for rrars 
Thev hare returned to active cmp'ovment and 
arc engaging in all normal activities vithout an\ 
recurrence of trouble m the extremities 

Rarclv 1 oa=c appears to show progression In 
4 of the 300 cases in this group, thrombosis of n 
prcvaouslx open popliteal artcra has been ob 
sened although the patients denied 'moling 
While it is difficult to pro\c that such occurrences 
do not mean actual progression in these feu eases, 
another explanation mar be entertained It is 
possible that, during the time the disease nas still 
actne, the avails of these popliteal \e=scls were 
damaged A locali7ed proliferation ot the intima 
at such a site might in time he responsible for a 
piling up of platelets, and the gradual formation 
of a mural thrombus, which cxentuall} would 
occlude the lumen complete]} The fact that 
gangrene of the feet did not develop in an\ of the 
cases in which such occlusion took place suggests 
that the process was slow and that collateral cir- 
culation developed as the main vessel graduallv 
became obstructed The experience cited justi- 
fies the conclusion that thrombo-angntis oblit- 
erans is raicl} progressive in n patient who has 
stopped smoking 
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W'.l’CTAHONS 

I lie pcrcuitagi of amputations required serves 
as tin. best single criterion of the success or failure 
of a method of treatnu.nl K»r tbrombo angiitis 
obliterans Unchvcl cal and untreated cises of 
thi' disiase go on to amputation in the vast n n- 
jontv of cases In •> studv of 460 eases published 
m 1030 (S), it was sliovxn that 0; per cent of all 
«uch untreated ca-es had suffered amputation of 
it least one ext remit} in the fir-t 3 tears of the 
di-a-a'e \ stnkmg reduction in the percentage 
of amputations neecssara mat be regarded as 
c\ uli nee of the merit of a gi\Ln method of treat- 
ment 

I ortv amputations (76 per ant) have been 
performed among the 52) treated cases v hich 
lorm the ba=is of this report Tins includes all 
amputations done, no matter where and lit 
whom If patients were temporan!} beneiued 
but sub'cqucntlv relapsed and required imputa- 
tion, thev ire included as failures of the treatment 
To assume that amputations done in other insti- 
tutions might have been avoided if the patients 
had remained under our care ts not justifiable 
bmlcss all treated patients are carcfullv traced, 
manv such amputations wall not be recorded 
Thus no statement of the percentage of amputa- 
tions required is reliable unless it is accompanied 
bv a corresponding statement of the percentage 
of accurate follow up of treated patients Onlv 
in this wax can the probable error be estimated 
The reader is again referred to Table II which 
shows that 86 per cent of our cases were followed 
from 1 to 10 } cars 

Comparative statistics from other clinics are 
unsalisfaclorv because exact follow -up figures are 
not giv cn The foltovnng statement of the results 
obtained at the Alavo Clime is quoted in spue of 
this discrepant, “Statistics for 192S to 1032 
inclusive disclose an incidence of major amputa- 
tions, at the clone, of 13 S per cent of all patients 
suffering with Buerger’s disease, and subsequent 
m ijor amputations of 7 5 per cent, making a total 
incidence of amputations of 21 3 per cent” (s) 
In his recent monograph on thrombo angiitis 
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TABLE n — mmY or UVXL or AUPTJTA 
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obliterans, P»ex *Utes that he had rA per cat 
falhire* m 119 case* treated by gangUooeciocn) 
(4) These figure* may be compared with 7 6 per 
cent, the per cen tage of amputation* required 
where pit recta were treated with injection* of 
hypertonic Milt solution. 

A more detailed study of the number of ampo- 
tatiooi required rh ea Inform* tioo of value. fvixe 
ccautko of taxiing b rndoded u part of this 
method of treatment, the amputation* perforated 
hare been divided into thoae who co-operated In 
thi* respect and tboae a bo did not (Tufa \") It 
U at once apparent that about 50 pc' cat of the 
patient* who required amputation persisted m 
snsoUng Id spite of repeated warnings to stc©. 
Thi* sinking fact is part of the exfdence that tie 
use of tobacco it the essatiai adfre cause of 
throes bo-angiitis obbterans. 

Table \ ts also subdivided into first and second 
amputation*. Patient* who presat tbemseht* 
(or treatment because of symptoms in a second 
extremity after one has already been amputated, 
are obv ioualy ad triced cases of the disease. Four 
hundred and forty-ntoe patient* woe first seen 
before an amputation w*s performed. Sixteen of 
these patient^ fa *p»te of good co-cperaiwo m 
(bscootlntifag the use of tobacco, ne\ ertbeles* re- 
quired amputation. This figure r epresent* 3 5 per 
cat of the total number in thi* group Several 
of these patients presented extensive gangrene of 
the foot on first examination, and treatment was 
gi a to moU posdbfe a low ampotatioo How 
ever fa an unsdected group of patient* with 


throcnbcHUigild* obliterans, thi* figure (3.5 per 
cat) may be accepted a* indicating the percent 
*go of patient* in whore ampntatlcc 1* probably 
unaroHabie. 

The n ec e ss ity for amputation of an extremity 
Arise* from ma*d 0 gangrene, which male* the 
saving of a useful foot impassible, or from spread- 
ing infection which threaten* flfe Relief of 
severe pafa am now be so completely acctm- 
pushed by the simple operation of peripheral m e 
section, that this cause do longer needs empfcarii 
The trod toward conservatism ha* been pe«th 
tided br thi* \tlaible tddltlaa to oar tbenpeaUc 
aid*, which will be referred to again 

Masai ve gangrene b an lixScilicn for unpcUs- 
tko wba It 1* *0 ext end c that a useful foot can 
do longer be aired, or when the patient 1 genml 
health 1* being so undermined by absorption from 
the necrotic foot that life Itself i* threatened. It 
requires dbcriminatfve Judgment to decide £■ 
which instance a conservative policy may be fob 
lowed and in which a more radial course i* wiser 
It 1 * unfiatifuhle to lose a patiat * life In in 
attempt to carry conservation to an extreme. 

The other serous complication which ocmisv- 
ally defeat* conservativ# effort* and demand* 
amputation 1 * spreading Infection. When cor 
consider* how of la ulceration of the tors sod Icet 
occur fa UmnnbcHLDgiiUs obBteans, and that 
poor nutrition of the tbsoe* interfere* with re- 
sistance to infection It b surprising that sottt 
spreading Infection Is not encountered more often. 
Ob the contrary fndrvfdusb with throenbo 
angbtis obHteran* are strikingly resistant to faftc 
tftm. Localised infection associated with mat- 
ers te tempers tare can be treated ooDJervalbdy 
with incision and wet dressings, and fa most cases 
will *ub»de. In rare Instance* Inf ec tio n spread* 

rapidly along tendon sheath*, and fa *pitc of wW* 

iiyicnn and drainage, ad snees so rsphUr a* to 
threata hit Under soefa rfrccmHance*, the erdr 
course to follow b high amputatlcn. Table I\ 
include* 3 aach case*. 

Finally a word should be said about the Ic'd 
of ampuUtfcn In the paper pobtlsbed fa 1030 

( 8 ) ft wa* pointed out that wbaamputa Uoc be- 
came Decenary fa case* treated by thi* method, 
the hmb could be removed below the knee b 
practically all cases. The Importance of saving 
the knee Jocnt cannot be cn ere* ti mated. With An 
smpatstico below the knee sn artlfiasl leg esn 
be used without tbe Aid of a cane, and the grit b 
*0 natural that the patient dots not appear to be 
crippled. THi fact 1* o l paramount importance 
when the patient again seeks employment, a 1 
obrlotafy crippled men have great difficulty fa 
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TABLE V — ANALYSIS OF AMPUTATIONS RE- 
QUIRED IN DIFFERENT GROUPS OF PATIENTS 
WITH THROMBO-ANGIITIS OBLITERANS 



Total 

cases 

Total 

ampu 

tabons 

Con 

tinned 

smoking 

i 

1 Stopped 
[smoking 

Early crises with no amputations 
when first seen 

449 

aS 

13 

! 16 

Advanced cases with one or more' 
imputations when first seen 

75 

12 

7 ■ 

5 

Totals 

524 

40 

10 i 

1 at 


finding positions Of the 40 amputations reported, 
19 were performed by me or at my direction, and 
16 of these were successfully done below the knee 
(Table IV) Of the 20 lower extremity amputa- 
tions listed as done by others, only 4 were per- 
formed below the knee 

ADDITIONAL METHODS OF TREATMENT EMPLOYED 
IN THE HEALING OF ULCERS 

Ulceration of the toes or foot was present in 
255 of the 524 treated cases (Table VI) Of these 
174 are healed The remaining Si are divided as 
follows 42 patients who had amputations or have 
died, 23 who discontinued treatment, and 16 who 
have been treated only a short while Excluding 
those who required amputation, all but 3 patients 
who remained under my care for more than a 
year have been completely healed 

While ail of these patients received routine in- 
jections of hypertonic saline solution, certain 
additional measures were employed All patients 
with ulcers were advised to rest as much as pos- 
sible with the extremity m a horizontal position 
They were supplied with crutches so that weight 
bearing on the affected foot could be avoided 
The local treatment in most cases consisted sim- 
ply of cleansing with ether and applying desitin 
ointment 1 If there was added infection, immer- 
sion of the affected part in Carrel-Dakin solution 
was occasionally used In flat wounds which 
showed healthy granulation, strapping across the 
surface with adhesive stops often proved useful. 

The relief of pam caused by ulceration of the 
extremities presents a special problem Not only 
is there a great deal of spontaneous pam in the 
wound, but the dressing of the exceedingly sensi- 
tive ulcerated area is an ordeal dreaded by the 
patient. In our first attack on this problem we 
attempted to relieve pain by the application of 
ointments containing local anesthetics, but the 
results were so disastrous that we soon discon- 
tinued then use In most cases ulcers enlarge 


TABLE VI — HEALING OF ULCERS 



Patient 

with 

ulcers 

Healed , 

Un- 
healed ; 

Dead or 
amjrn 
Uted 

Typical thrombo-ingiltis 
obliterans | 

324 

a 

S3 

3 s 

Borderline cjlcs 


SB 

1 6 

4 

Totals 1 

25S 

174 1 

! 

39 

42 


rapidly under such ointments and healing is 
markedly delayed We, therefore, returned to 
the method of producing anesthesia of the ulcer- 
ated area by blocking the peripheral nerves, as 
suggested by the writer in 1922 s Later this 
method was modified by exposing and sectioning 
the nerves instead of injecting them with alcohol 
This procedure has proved exceedingly valuable 
and satisfactory' Of the 255 cases with ulcers, 25 
had pam considered severe enough to require 
operative relief The details of this treatment and 
the results obtained have been pubhshed else- 
where (5) but they may be briefly summarized 
The nerves were exposed by small incisions abov e 
the ankle, sectioned, and immediately sutured 
Primary union of the operative wounds was al- 
most invariably obtained Rehef of pam was 
complete in practically all cases Since only the 
intrinsic muscles of the foot were paralyzed, no 
interference with walking resulted from the opera- 
tion The sensitive wound surfaces became anes- 
thetic, they could be cleaned and dressed without 
pam, and appeared to heal more rapidly No 
trophic ulcers resulted, and return of sensation 
in the feet took place m approximately a year 
By this simple operation, the problem of sev ere 
pam can be met and overcome It is no longer 
necessary to amputate an extremity for this rea- 
son alone 

It is important to emphasize that in many cases 
the ulcers healed have been of enormous size 
Photographs of several such healed ulcers illus- 
trate this point In all of the cases selected for 
illustration, the disease was far advanced and 
impairment of circulation was extreme Never- 
theless, by persistent treatment with injections 
of hypertonic saline solution and the additional 
measures described, satisfactory and lasting heal- 
ing of the wounds has been achieved Recur- 
rence of ulceration has been infrequent, and 
occurred chiefly in those patients who resumed 
smoking 


„ ig' method ol producing anestheua of in ulcerated area to relievo 
hy ^ WT * tcr in 2922 as a supposedly 
hSfthon?lIf tn f > th ICm ' ° ° iy a fe * month* ago I discovered thatQuioa 
/Ai* 1 ”? prowda 7 ! “ He reported in use In tta? 
esse* In 1910 (6 9 ) and apparently never again called attention to it. 
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orcit* atrrnuA or ntracrroaarr 
While prrrerralkc of the extranltiai ajrf the 
hathug; of ukertthe tad £*ngm»«a lesion* tre 
the bhjM cooriadnf evidence of the v*Joe of the 
Intraveacaa *ahne method of tret Uncut, other 
erWenct* of Impto-.naent mty tho be died. 
Tbe*e coraht of relief of pain, lmpro'.xrnrat in 
v ilkiog, iocreated oactUotnetor reading*, Locteated 
tcrapenUuTe of the imohed otremfiia, return of 
puiatiaa or dm ekgrocnt of new puls* ticca la the 
feet, hnprerved growth cf the nails, »nd narked 
Improvement In the eener*! health of the Inch 
vidoali Four hundred end tMrty-iocr or 8 j per 
cent of the J14 patient* treated respancW to % 
greater or letter degree In this manner A few 
typical IraUoce* are dted aa fair eranrpkt of 
what may be erpecttd. 

D % *#od to > can, vusfav drnaer by toads, vat 
fine area m April, wj t xrhfck tr*v it asaxrkivsd (Jot 
fox 6 nwaiti* it erpraaacad laataareJ rtsBcafty 1* vnlk 
tux H coaid <nl only got Hod wfabtwl ivrxnr c* 
vxu*m of pajn fa tie left caff Thera ae to Lnataxr d 
tnJ*utttng pkWsti* o * of a ay a<Wr unoti iflrvem. &nca 
If* Cttf 14 ptn, it bad tcroivl about ao ojnrnttc* 
day 

tiCMreackv revealed rfl to anabed yonag no TW 
general pfryitaJ eaaoenaL uq wt* aefHi\ both tcxxnk 
**d tW rgbt porkttal niter** vem enfanta* TW left 
popliteal 11 doarr) TW right anterior iftaaJ u com 
Tbxre n no other prkUa a the right foot, cad to 
jainUn id the kft loot Then u aoaft ater on tW 
Ut la* Loo TW oacifloTOrtrr rand*** veta Wt caH, . 
kft ankle, right calf 9 right ankle, 6 (Aveng* aoriaal 
oaafloroctcr reidrogt ere ain, anile, | ) 

RxirtJ/ after iresJJBnx *«i berav jaajrmc *i lit hit 
Cirti *»r1 attend V*a drrelnprd Tie pnlient vat admitted 
to the Wopcal and aotniir tmUacat w> cnamated 
aoUl aiarp demarcation of tit gaagreacn* area, had «e 
mired. lie vaa tW» retained D tb* Oct Paticat Depart 
went Wt* W «Mpwi cnriche* ead adnaad taratu 
*a»ch u poas&fa Sahas myertuxia ere corjCcved Ua*a 
tome* vtcfc, and, after tba gaagreewa Liaave cUugticd 
r)T. dead* >> ajyfaed to tba alotreted untie* By 
March, 9J aniiia after tnatracat *>» bejoa, tin 
loot u entirety beaded la \prd tgj i* ccrold lD, 
& block* vvtboat taenvag tml tW avaiWaxter rvatiafi 
era Irft calf, M left aoJJe, * ri*ht aaik, I 
TrtvLcneat •> redaced t* t tea ret and is laiy to 
met ret V tbi* late hx »u aJWrrd to rrtum to 
vafi Tievtavct xu dta c ooUo u od cnnreh ia EVoaatar 

Oj la March, 9J4, be ara* craaaaf'f lie repotted 

that W m cxWcx rryxfa rfr as tot acacAmt end that 
bi* font itl mntmrd Waled It* yrarv II* Wd ao pa* 
ar»J onii vah fifteen Uorfu rtWcrt rtt^iptm TW 
vek'kxKtrr revivnya «rix left c«Jf j Wr aali, 
ntKl *bUx j 


Tha» vn rpttc of 0 oacUlocwtcr reading of 
nod gangrene of two toe*, ccraplete bealing * 
aorowphaberl In tear and the wtr*taauU un- 
pror emra t of cncnbt>oci ho* ct»( sued for t 

t wr* r*uent 1* tntireH free of rvnrptacs* arw 
iu!!> restored ecoaottucalU 


H. T **cd 10 yan, cevator fiat *aat la rrfjtauy, 
1917 pr*e fcWtxy d tat ere Htient dsaiSeatica fax I 
raoath* cad acrxra pain athanchtloM for jvtthl. TWn 
»u no al^ratjo*. tie had aeaaked tamtr Gjarrtte* 
day «ssc« tie age of 14 Tear*, ho faatsxy c< atier iro v 
iCaoa cad >0 tmtcay of nagnamg phlehth 
General phyaand raandaaUxw vac nejato TW aa*. 
ktfcc i» tie left fairer atmesfr vac rektheJy axW. 
The njit ieaMral and parfrUal xciarh vera cpxa Wt 
tWra a to iwkttjon ai tW d«U cohla TW ngW feat 
xu ery colei cad Uae TW oacOotwieT roatht^i arrt 

kft calf, t left anile jjf, n«ht c»t! n^t uile, *. 

TMa [wtKCt was adxaad to rat In bed md vat atone! 
ot aabM lajxttkiiic tire* bcaea vreL After t rrtli d 
tr ratiwT t W vaa awch Imp e nd , and tW pci* xu aeari 
Vaa term la V*d i* *** »»• notxTt!*7 acraer iW 
lia Dari aboard tgn* of a*v froati. la JaJy j Manila 
•iter tratacat n begtm. ha ni clfaval to rrtara fa 
arork la Aped, paS, W axil valfa wjit block* i-Bhoat 
pan, and tha return of ftrbfa p«W m aotrd 1* tic 
right aaterfar titan! artery TW cac Sk arc to r uadawi 
vera Wt otH fit Wt ankle, ji rirfit calf j, right arfdc, yi 
At tin term trtafaeat vaa reduced to ooca ret, aad 
b vac drama toned ta turfy id November <$*S U> ia 
bean repeatedly axantnad aaot then, tW fact tone h lt» 
;u lie ia odoag rxjalariy, bn Area not cnaoka, W ni 
vvBi au La tight tfacks npaCy and nay dato c* daaty, 
cad a ratJrefy ayreptccn fraa Tba right astemr dml 
pirfaa b open ami tie oanffeemricr rtsdrog* art left aakV, 
Aj-t nghtokB.4 ngitt ankle, t. 


Thh patient vc* a precarkna one feyt 
•era, with it coid blue loot »ad & rero oadBometcr 
reading at the tnkk. He **» curapleteh re*tcred 
la 18 month* and he* now continued In netbest 
condition atlhout *ny recurrmre for mm )«t» 


D f racrciavt, aged JJ you*, v«* irrf area fa Aped, 
0 to, t UcbtaoaWpo br*ory cf rai«r» ! '- - « 
of both Irp fox year Ulcenijam irad been pxrvsiaa t* 
bag toe d tba left foot foe J raoatW, cad on tW b* M at 
tba rgia fret ft* 1 cnl.i H* had been tra**d *** 
typhoal xaraoa *)ett*Ma end vi at aW i r aDoa af farto 
r^acsUJca of laid by dvodraal tab# vflbooL bavefit. 1* 
vccArd cboat tvea^ agerttrx* day 

K»»nraal« ahavtd vtfl vaavbed yan»* «i» LJ*' 
caktioa 0/ tW ealmnrtva xras aoraisl hrei*ra“ 
<nd bed pop kteal trtma vrne t pea A gevd J , T j 
xu irft cci (ha cvtxr vda of tba Wt cnltfa h efWt 
lancer* eoold b* lalt is ocWr loot TWra en »— P*, 
prnaax ofara 00 tW laft tag toe, each d vtock M taMSW 
o»Un«mad«Brt(r TWra vaa fargiapsc**** 
ttlccT of tW M*a( **3 ■» tW nght tag to* Xbo* *** 
acasOrr «Vrr on tba ngtt aecoid toa Tba tuedfaeW'* 
raebapwrr Irflcrff.Uf Wtmkfc. H <'**'** 4h 

He »n adrerfftd to tW Waprtll end treated vrikj W* 
* bed, tniiweacaa u^rtnas d hyj*xtoare aaisa **~r‘ r * 
lirer trrae* pk. iod anracal care af tie afara to. 
■vomit lha Wt toot an entoalr Waled tlk <*fy """ 
ukrr oa ngtet bag toe At due Mae W vt 4 *eira«m* 
tba bwgaUJ *»d *tvxTor-»t treaOarat vaa ccaiw*^ 

tW otUt , 4W 

U Decraber. (jyo, after * raratW af iratwt , * ** 
rtgh fare w* aia# healed At lira tove <W ***«/ 
valk three Uocka Whoct ctre*** A paid pa!v th* ** 
aov irh av tW avlxx tada of W ngbt loot, avd tW 
Uoa cm tW ovtXT ndx af tW kfi fot* «a» 
farortre realise* vra aow Wl calf j Wt ft 
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nght calf, S, nght antic, V, The treatments reduced to 
once a week were continued until September, 1932 

Examination at this time revealed good pulsations m 
both feet The oscillometer readings were left ankle, 2)4, 
right ankle, U alkmg had shown further striking im- 
provement. He was last examined in June, 1934 He had 
remained m good condition without treatment and was 
active in his business There had been no recurrence ol 
trouble in his feet The pulses were present as previously 
noted, in both feet The oscillometer readings were left 
ankle, 3, nght ankle, 2 

Tbs patient had fairly advanced thrombo- 
angiitis obliterans, with gangrenous ulcers on both 
feet when first seen After 8 months of treatment, 
both feet were healed and there was improv ement 
in walking Four years after treatment was first 
begun, he is m excellent condition, without recur- 
rence of trouble in his feet, and is able to cam on 
his business without bndrance 

C F , printer, aged 48 years, was first seen Jul> 14, 1932 
Eight years previously he began to have intermittent 
claudication in the left leg Tins was followed by pngrenc 
of the left foot and loss of the first, second and third toes 
of this foot. During the next 7 years, ulceration of the 
fingers of both hands occurred from tunc to time, and 
healed spontaneously Three months before he was first 
seen, he began to have intermittent claudication in the 
nght leg after walking one block Following this, gangrene 
of the four inner toes of the right foot developed, and at 
the same time gangrene of the terminal portion ol both 
thumbs and the nght index finger set in He had been a 
heavy smoker since the age of 12 years. 

Examination showed an emaciated middle aged man 
All vessels were open in the upper extremities, but the 
radrnls were very small There was gangrene of the ter 
m i n a l phalanges of both thumbs and a pngrenous lesion 
on the dorsal surface of the nght index finger Both 
femorals and both pophteals were open Ivo pulsation 
could be felt at either ankle There was an extensu e area 
of gangrene involving the inner four toes of the ngbt foot 
extending on to the dorsum and plantar surface of the 
foot The oscillometer readings of the lower extremities 
were left calf, 3, left ankle, J4, right calf, 2, nght ankle, 
very very faint 

This patient was admitted to the hospital, and because 
of the severe pam, section of the nerves of the nght foot 
was performed. Complete relief of pain in the foot resulted 
from this operation but some pam m the gangrenous fin 
gers persisted. He received injections of saline three times 
a week and surgical care of the wounds Healing was rela- 
tn ely rapid Nine weeks after his admission to the hospital 
he was discharged with a fairly clean granulating wound 
on nght foot measuring about 4 by 2 inches Subsequently, 
the saline injections were continued at the office three 
times a week. 

In November, 1932, after 5 months of treatment, all the 
fitters were healed and the ulcer on the nght foot measured 
1 by M inch. In February, 1933, after 8 months of treat 
ment, the nght foot was entirely healed. Patient was 
allowed to walk and return to work at this time His treat 
rnen ) reduced to once a week and has been continued 
until the present time. He was examined in April, 1934, 
and appeared in excellent condition He has been working 
without interruption and has had no recurrence of ulcers 
on his foot Sensation in the nght foot has returned almost 
completely There is still no pulsation in either foot The 
oscillometer readings are left ankle, right ankle, X 


This patient represented an advanced instance 
of thrombo-angutis obliterans involving all four 
extremities, with extensu e gangrenous ulcers on 
three extremities After 8 months of treatment, 
all his wounds were healed and he was allowed to 
return to work He has remained in excellent 
condition since then, without recurrence of 
trouble. It is noteworthy that improv ement was 
accomplished in this case in spite of very serious 
impairment of circulation 

H H , barber, aged 40 years, was first seen March 14, 
1924 Tor 6 months he bad intermittent claudication of the 
left leg and pam m the left big toe Three weeks before he 
was first seen, the toe was cut by a chiropodist and an 
extensive wound resulted Since then pain had been verv 
severe and could not be relieved path large doses of seda 
tivea Patient had been a heavy smoker since boyhood 
Examination rev ealed a fairly well nounshed man who 
was suffering sev erely Circulation of the upper extremi 
tics was normaL Both femoral and the right popliteal 
arteries were open The left popliteal was closed No pul 
sation could be felt in the left foot This foot was swollen 
and there was an ulcer on the dorsal "arfacc of the big toe 
which measured 2 centimeters in diameter Treatments 
with injections of hypertonic saline solution were begun 
in March and were given three times a week In May, 1024, 
injection of the posterior tibial nerve with alcohol was 
earned out for relief of pam Treatment was conUnued 
with the patient ambulant on crutches, and by the end of 
September, 1924. the ulcer was completely healed. At this 
time the patient returned to business and has continued at 
his regular occupvUon during the 10 years since then with- 
out interruption and without any recurrence of trouble m 
the foot. He has been examined from time to time, and, 
on his last examination, in February, 1932 both pulses 
were present m the nght foot. There was still no pulsation 
in the left foot The oscillometer readings were as follows 
left calf i, left ankle, K, ngbt ankle, 3 
A letter was received from this patient in February 
1934 He stated be could walk from ten to twelve blocks 
without stopping, was continuing at work as a barber, and 
had had no recurrence of trouble in his feet 

This case is presented because it illustrates that 
in spite of marked impairment of circulation, 
healing was accomplished m a period of 7 months, 
and that during a follow-up period of 10 years no 
recurrence of trouble in the feet was noted 
Unfortunately advanced cases of the disease 
frequently do not begin to show improvement 
until treatment has been given for 6 weeks or 
longer Many such individuals become discour- 
aged and discontinue treatment before an ade- 
quate trial can be made These constitute the 
majority of the cases listed as ummprov ed It is 
important to inform patients at the start that 
improvement in their symptoms will not be 
apparent immediately, and that they must have 
patience and persistence In due course of time 
improvement begins, and then there is no further 
trouble m persuading them to continue with the 
treatment 
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DAJfODtf AKD CCWTlA-DOHCATIcm 

It nav be confidently stated that the treatment 
of patients with throcnho-anghtE* obtitoma by 
means of repeated Intravenous injections of 
hyptrtook sonae solntk® k abaointehr without 
d*Wr or harmful effect Over j^oo Injections 
of this kind are given every year by me, or nader 
my dlrett supervision and the total number of 
treatments width have been given is aefl over 
jS/joo TWre bare been no deaths mx seodents 
Of any kind. Infrequently a patient treated in 
ibe Out Patient Department of the boapftal 
devekped transient jaundice, which disappeared 
on cessation of injections, without any seqodte. 
N explanation of thia jaundice has been found 
it is pnatffnjf since no mstaocr cf jaundice ever 
appeared In the large cumber of cases treated in an 
erectly similar manner in my private practice. 

Thromhoata of the superficial vein at the site 
cf Injection will talc place H the vein b unduly 
tracinaUsed or if the patient, coetiwaes to smoko. 
With reasonable care and food co-operation by 
the patient, it u frequently pcaribie to use the 
same van for months without any difficulty 

This method of treatment has not been cm- 
pkreed 1/ patients presented evidence of serious 
cardiac or renal diseasa. It k CDotra-bxbcared In 
patients over 60 yaut of age It has no pkca In 
the treatment cf Kaymnd'a disoase or other alBed 
vasomotor and trophic disturbance*. 

A discussion of the rationale of this method of 
treatment k purpcwdy avoided in this paper as 
it rests on theoretical grounds, and the positive 
results obtained tpesJc lor themselves. It k only 
nectsaary to answer the following criticism by 
Brown sod Alkn of the Mayo Qinic which ap- 
peared in 1918 It a probeble th at much of the 
rdfcf which la obtained tram vanotn forms of 
intr*va»as scdutlcsis owe whatever eflcctfreneai 
they may produce to certain cootarmnadooi and 
Dcei-speobc protein reactioos (1) and which is 
repeated by Brown in 1914, Inj ection s ol bypcr- 
toruc salt solation have been used with good re- 
mits. In my opinion, thotr efficacy depends on 
thendldfeTer induced ” (3) Mnreof mypatsmti 
hart been treated for weeks and months in the 
he* pita! tid tempera tares have been recorded 
carefaDy Anr tempe re tare reaction after injec 
tJoo u mceediagly rare. There are no chilli awd 
nothing to indicate a foreign protein resrtwc 
Evideace hi support of the statements quoted 
abort is completely ticking 10 my espenencr. 

A brief statement may b* added panting 00 1 
the advantage* of the method of treatment em- 


ployed In this aeries of patients. It £» s aenrk 
iorm cf treatment, requiring no erpert knovkdp 
or technique, and can be carikd oot by any 
physician in iris office. It subjects the patient » 
no dangerous eptratfcai, requires no bcwpiisSo- 
rion, and enkas the rrnft tirn k advanced, dors 
not even require cessation of employment. It is 
sbaofuUfysafe, and for fu soccoafui use reqsfra 
only reasonable care, perekteoev and pa tience. 


During the post 10 years, 514 potirntj whi 
tiunmbo^ngHtu obBteraaa have brim treated by 
means of repeated fa inventus lojectkm cf j per 
cent sotflum chkwak aofutioc. 

Improvement has resulted in 434, or 8j per 
cent, cf these cases, evidenced by cessation of 
pain, improvement In sailing, increase cf carih 
lometer readings. Increased temperature cf a- 
tremltlea, healing of d Vers lions, and reopening 
cf obliterated vesuri*. 

ho dangerocs reactions or untoward result# 
have been noted in over 35,000 injections. 

Seven and «Lr tenths per cent of all patient# 
treated have required amputation of an a 
trend ty „ r#ot ,„ TrT ^ r . 

crerciraioKS 


Tbrocnbo-angHtls obUtoans knot a ^.jgics rii'e 
disease if patients discontinue the use cf tobacco 
Repeated 10 (ravenous inject*** of hypertoa* 
salt solution is s simple srvl effective method cf 
treatment for tins eowlltioa. 
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JEJUNAL DIVERTICULOSIS 1 

RAYMOND S ROSED ALE, M D , M. S (Medicjxe), Bottaio, New York 

Associate Pathologist, Buffalo City Hospital 

M ULTIPLE jejunal diverticulosis is a or incomplete intestinal obstruction On ab- 
rare condition The diverticula are out- dominal exploration 250 to 350 jejunal dn erticula 
pouchings of the gut wall which possess were seen and an enterostomy was performed 
mucous membrane that is continuous with that Several months later X-ray studies failed to 
of the intestine When situated on the mesenteric demonstrate the di\ erticulosis 
aspect of the intestine, as virtually are all the A similar attack occurred 9 months later and 
acquired diverticula, they have been character- this time 153 centimeters of jejunum was resected 
lzed erroneously as mesentenc cysts The term This bore 53 di\ erticula which were considered 
“diverticulosis” is strictly applicable to the con- to be larger than when first examined In our 
dition of multiple uncomplicated di\ erticula second case also, X-rav study did not demonstrate 

Jejunal di\ erticula may be divided into two the diverticulosis 
distinct anatomical groups the congenital and Fraser found only one instance of jejunal 
the acquired The acquired often referred to as dn erticulosis m 5,000 case records in the Royal 
“false" are those said to be postnatal in origin Victoria Hospital of Belfast He gnes the fol- 
Their walls consist of only a fraction of the ana- lowing relatne frequency of occurrence of dner- 
tomical layers of jejunum, usually the circular ticula m the gastro-mtestmal tract, the first 
and longitudinal muscle tunics are absent, named being the most common colon, Mechel’s, 

Congenital jejunal diverticula result from duodenum, pharynx, esophagus, stomach, jeju- 
mco-ordmated embrvological development. Their num Helvestine also beheves that jejunal and 
walls are composed of all layers of the normal ileal diverticula are the rarest of those in the 
jejunal wall Only a few have been reported alimentary tract. Gardmier and Sampson studied 
0 L Hunter, Buchwald and Jamcke, Miller, the figures of three large institutions m this coun- 
and Somerford) They are most often single and tr\ and those of the City Hospital of Dresden and 
usually are situated on the free border Lewis found 16 cases of acquired diverticula of the small 
and Thyng, as well as Poncher and Milles, suggest intestine m 14,068 autopsies Sir Arthur Keith 
that these originate from pmched-oS nodes of has stated that there are six specimens of jejunal 
epithelium during the development of the in- dn erticula (one, that from an ox) in the Roval 
testine College of Surgeons of England Museum, and m 

The earliest references to false dn erticula ac- the museums of the various medical schools in 
cording to Fischer, are those of Sommenng in London Lanmore and Graham reported finding 
1794, and Voigtel in 1S04 jejunal diverticula in 3 of 3,446 complete gastro- 

Case collected 17 recorded cases up to 1920, intestinal X-ray studies Case, in 6,874 complete 
Terry and Mugler 19 m 1921, Hehestine 27 m X-ray examinations, found 4 cases of lejunal 
1923, Sheppe 30 in 1924, Watson 24 in 1924, dn erticulosis (2 of these were confirmed at opera- 
Rothschild 33 m 1925, whilst Godard m 1927 had tion) and m 1 case dn erticulosis of both the jeju- 
evidence of 50 cases The above collections con- num and ileum In the same senes he found 
tarn se\ eral cases in common To date the author dn erticula of the duodenum eighty -fix e times 
has been able to find a total of 71 recorded cases In 5,000 autopsies at the Buffalo City Hospital, 
incidence jejunal diverticulosis has been found ‘only three 

times, 5,000 complete gastro-mtestmal radiolog- 
Jejunal diverticulosis probably occurs more ical studies did not reveal one case 
commonly than one would judge from the avail- 
able reports exiologx 

The incidence must be ascertained from radio- Klebs, in 1869, pointed out a relationship of the 
logical and anatomical studies because the clinical dn erticula to vessels Since this time mam 
picture is not characteristic Howeier, from theories of origin ba\e been advanced These 
radiological study alone the condition may not have been renewed by Fischer, Beer Helvestine 
e\ en be suspected This is exemplified in Bohng’s and Fraser 

patient, a man 58 years of age, whose pre- Fraser concluded from his studies that the 
operative diagnosis was ruptured duodenal ulcer, causative factor is “incr eas ed mtra-mtestmal 

• From the Pathobsr Department ol the Buffalo City Hospital, and the Imverity of Buffalo Bnffalo New \ork 


t*4 


SURGERY GWECOLOGY AND OBSTETRICS 


tnuwn acting along the channel far the artery 
where the kwgiludioal muscle is divaricated.* 1 
He haj printed out that In the jejunum, Cbc longi- 
tudinal muscle & bat do not completely ha* eit the 
bowel as do the circular fiber* but tend to Sc In 
strand* which ore more or less well separated from 
ooe another and art completely mHOin^ at (be 
merenterlc border The w rtwek enter the wall of 
the Jejunum where the kw£ituduj*l mascie fiber* 
are defect! re, and these prists of e-ntr) mar be 
comfdertd as potential sites of hernia tlotks. This 
dkpodtlac of the mesde bands is well known, 
\\ t fixed a natnbcT of jejarol segment* and by dh- 
•ectiofl tttified this rdailooship of the muscle 
fiber*. 

Butler cocdadtd from experimental atctBn 
similar to those of Fraser that the onsjerhing 
etloiogka] factor k sderocb of the terminal 
branches of the superior mesenteric artery Ho 
things that these when sclerotic cause “traction 
pockets which with Increased Lotra-buertfawl 
pressure give rise to dl rrtlcub. 

Following a somewhat oknHar technique as 
these two authors, sir have bem able to produce 
very small poeebes oo ther mesenteric ride of the 
Jejunum but the Intra Intestinal prcw-ine re 
qoired was greater than would develop during 
life The remits of thh work wHlbc Incorporated 
Id a iatrr commanicatk*. 

rmrouooY 

\» stated, the acquired <C eukula almcat ab 
wavs are found oo the mesenteric side of the 
small bowel Tbes apparently begin as hernia 
lions of the mucosa, tonka preprsa, and mescu 
Ink iat defects of the circular and longltodhud 
muscular laven A* they enlarge the vtW tend 
to become shorter The I and os of the individual 
dl emculum extends between the leates of the 
mesentery and It mas push forward and moke 
the Jejumd waC Several small dkcrticttla mar 
coalesce and the awrmoo fond a* exhibit a par 
tUl cleft which Uter is obhteratrd. 

The dl fTticuia hut ranrr from tmeraJ to 
several hundred Both Omen and Jefunmn a 
hiHted dirertindod* in sereral reported ca*e* 
Jejcmal dt *ertlculotti w th to oil) pie diserticoJosk 
of the colon has been reported in Butler and E- 
V Johnson In this regard aho, He Will S let ten 
has devrfbed the case of a j? jear old woman 
with two fake dnerttcufa «* the mesectenc side 
of tbc upper Qe-jro iwocrUrd with multiple 
di CTlicakwa of the erian 

The rakrcncopvc pseture of the one umpire* ted 
acquired dJmtknlain rarw* soraewhrt- Butler 
stated that hi the small beginning drvtrrtetda. 


both the locghndinal and drctxkr tnusde fiber* 
are present but thin In the wefi advanced asa, 
the wall cmaku crab- of macoao muacokrij 
mtroowe and teeoaa Tbere may be dxminatim 
In sire of the qilheDuzn and the vfllL Tbebowd 
wall contiguous to the diverticula tonally shows 
no departure from the normal HebroUtie ha* 
reported dlorinutk* hi tie amount of the cn-ndar 
rmocle. 

Since the acquired diverticula are dm rid of the 
muscuhr hade* proper fatrinsk perkuhk aumrt 
occur Because of lhk and tbrfr bottle trek tvpe 
of cxnthi, thev tend to act a* stagnant pock fa 
the coarse of the Jejunal stream RatfiriotSoi 
feeding* In some reported cases bear ihk oat 
Their emptying ne ces sa rf U most depend oo Uin»- 
mitted permalak from ooctigoous cath of fa- 
tes tine. 

Computations of Jejuml tEverUcolosk do sot 
occur Irequenth 

Inflammation in one or more drvertjcnk ho 
been reported bv Bralthwoltc Case Fischer aid 
Butler GareCcier and Sampac* thought that fa 
t case tbe\ reported Inflammation ci a efi erticu- 
loffl *a\e rfae to chrmic mesemeritk, which fa 
turn caused “an angular bending of the intestine 
and partial oboinjctloo of Its lumen. 

An enterolith In a <b vertical am was held re- 
sponsible for Intestinal ofcotnteUoo by Tern and 
Mugler and alao C Jf Watson. Pwfarati* of 
a diierticuJam was reported by Boiler in 3 case* 
ol jejunal diverttculnsk. 


cast ncKjrra 

Oat TP \ wfciia stale, *aa! 60 jtwr*. etincJ. 
tb* ButUii tWy llospi lot. Jaw 0, OJJ, fc* cwwpUati 
ol fmjsoey srfewey leentutal Wwsatum of } **■ 
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TWtt ne mo fotptammi reftnhit to ttrf 
tal(sr*a) uset other Utw aonrmu Ltaaostk* *' 
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sagmata. 

There were 34 thin walled diverticula in the first 3 feet 
of the jejunum— some were pea sized, others were as large 
as a horse chestnut. They all were on the concave aspect 
of the bowel and projected between the leases of the 
mesenter) Branches of the mesenteric vessels were in 
relation to their fundi. The ostia of the diverticula varied 
in diameter from 1.4 centimeters to o 3 centimeter and 
opened into the intestinal lumen The villi, when present 
in some of the diverticula, were atrophic. The mesentery 
did not contain an unusual amount of fat. The mesentenc 
lymph nodes were slightly enlarged and partly fibrosed 
1 he mesentenc artenes were not sclerotic 

A Tenia sagmata, 55 inches long, lay coiled in the proxi- 
mal portion of the jejunum Its head was attached to the 
ostium of one of the diverticula 

Microscopically both the longitudinal and circular 
muscle layers tapered rather sharp!} near the ostia of the 
diverticula and were entirely deficient in their wall and 
fundus The mucosa rested directl} on the serosa which 
exhibited some fibrous thickening There were no mfiam 
matorj changes 

Case 2 M G A white male, aged 73 v ears, was ad 
mitted to the Columbus Hospital, Mav 10,1933 complain 
mg ol epigastric pain, nausea and vomiting after meals, 
and dysphagia There were no other gostro-mtestinal 
svmptoms Physical examination was essentially nega 
tiv e The blood \\ asrermann was 4 plus X-ra) studies 
showed some irregular narrowing of the esophagus and a 
persistent deformity of the pvlonc end. of the stomach 
The latter was cmplj in 4 hours The 6 and 24 hour films 
did not show nn> evidence of intestinal div erticula, Death 
occurred June 17 1933 

An autopsj was performed 4S hours after death 

The anatomical diagnoses were carcinoma of the 
esophagus with extension to the stomach and metastascs 
to the liver and regional lymph nodes luetic mcsoaortitis 
emaciation and anemia, parcnchv matous degeneration of 



Fig a Photograph of portion of jejunum, Case 2 
Note four of the larger div erticula 

the heart, kidneys, liver, and spleen, cardiac dilatation, 
jejunal diverticulosis 

On the concave aspect of the proximal 16 inches of the 
jejunum, there were 15 diverticula varying in size from a 
small bean to that of a walnut These were thin walled, 
and their fundi were in relation to vessels The diameter 
of the ostia was generally about one fourth of that of the 
diverticula. The mesentery possessed the usual amount 
of fat The lymph nodes were not remarkable The 
mesentenc artenes were not sclerotic. 

Microscopicall} the muscular tunics of the jejunal wall 
tapered in their approach to the diverticula, and in the 
diverticula walls were missing, and the mucosa was in 
direct contact with the serosa There were no infiam 
matory changes 

Case 3 \ white female, aged 62 years, entered the 

Buffalo City Hospital, January 36, 1934, complaining of 
inability to move the left arm and left leg On this occa- 
sion, as in a previous clinic admission, there was no men 
tion of gastro-intcstmal symptoms 

There was flaccid paralysis, a bilateral Babinsla response, 
and hyperactiv e knee jerks. The heart was enlarged to the 



Fig 3 Photograph ol contrast \ rav stud} of portion 
of jejunum of Case 3 Note the valv es and relatn elv small 
ostium of the large diverticulum 
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protruded through this defect The mesentery possessed 
a slightly increased amount of fat The mesenteric arteries 
u ere not sclerotic. The lymph nodes were not remarkable 
In the colon also there were about 250 thin walled diver- 
ticula which vaned in size from o 5 to 2 o centimeters m 
their greatest diameters 

The microscopic picture of the jejunal diverticula was 
similar to those of the 2 other cases 

In 5,000 autopsies, multiple diverticulosis was 
found oni\ three times Of these 3 patients, all 
of whom were m the fifth decade, 2 had orgamc 
syphilis The microscopic features were similar 
in all 3 cases 

In relation to the stated theories of etiology of 
jejunal diverticulosis, it is interesting to note that 
the mesenteric arteries m all 3 cases were not 
sclerotic Nor was there an unusual amount of 
mesenteric fat In the third case, where there 
was a mesenteric defect with herniation of the 
lower portion of the jejunum and ileum, it is 
possible that a chronic intermittent intestinal 
obstruction, even of a low degree, could have 
increased the mtra-mtestmal tension and thereby 
have been an etiological factor, as suggested 
by Butler 

The relation of the coils of the Tama sagmata 
to the diverticulosis is purely speculative For 
it to have been a causative factor, we must assume 
that the tenia was there a long time, and that it 
was responsible for an increase in the mtra- 
intestinal tension Although this seems to us to 
be highly improbable, cases have been reported 
in which the tenia was considered a factor in 
perforation with peritonitis, from suddenly' in- 
creased mtra-mtesUnal pressure 
The first recorded case of parasitic infestation 
of the jejunum with multiple diverticulosis is 
that of Goinard and Coumer Their patient died 
following an operation to relieve what clinically 
appeared to be a bowel obstruction In the lumen 
of the jejunum and in the intra-epithehal cysts 
within diverticula, there were “segmented eggs, 
larva and blastomeres,” of the Strongy loides 
intestinalis These authors thought that the 
parasites were in some way a cause of the diver- 
ticulosis, but freelv admitted a lack of proof for 
this assumption 

Constipation has been charged w ith contribut- 
ing to the development of diverticulosis through 
increasing the intra-intesUnal pressure In di- 
\ erticulosis of the colon, chronic constipation 
would seem to be more definitely' established as a 
causatnc factor than in jejunal dn erticulosis 
A histon of constipation was conspicuously 
absent in each of our cases 

Most patients with jejunal diverticulosis are 
free from gastro-mtestinal svmptoms In some 


recorded cases there has been pam 1 to 3 hours 
after eating, nausea, vomiting, distention, and 
borbory'gmus relieved by change in bodv posi- 
tion. Other reported svmptoms are melena, con- 
stipation, and in 2 cases (Braithwaite and Mac- 
Kechnie) a fecal taste associated with vomiting 
Some have presented a syndrome interpreted as 
a low grade intestinal obstruction w Inch required 
surgical intervention In general the symptoma- 
tology ', when present, may be said to resemble 
that of the so called chrome duodenal ileus The 
most positive diagnostic criterion is the finding of 
multiple pouches with fluid levels in the midab- 
domen, with the use of the roentgen ray' and radio- 
opaque meal Our cases like the majority of those 
reported were symptom] ess 

STTMMARt 

1 The literature concerning jejunal diverticu- 
losis has been reviewed and the incidence, pa- 
thology', and symptomatology' discussed 

2 Three cases of jejunal diverticulosis have 
been presented 

3 One of these, so far as we know, is the fourth 
recorded case of multiple diverticulosis of both 
the jejunum and colon in the same individual 
One is the second recorded case of jejunal diver- 
ticulosis with an associated parasitic infestation 
of the jejunum 
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PRIMARY NEOPLASMS OF THE FEMALE URETHRA 1 


Rochester, Minnesota 


JOHN G MENVILLE, MJ) , 

F rDGING from the reports in the literature, 
the female urethra enjoys a relative immun- 
ity to malignant disease However, it has 
been suggested that clinicians have either faded 
to recognize the lesions or faded to report them 
In general, primary neoplasms of the female 
urethra are divided into two groups carcinoma 
and sarcoma 

carcinoma 

The first carcinoma of the urethra was reported, 
in 1833, by Boivin The early reports were in 
some cases so incomplete and their evidence so 
unconvincing that a correct estimation of the le- 
sions is impossible Among some of the interest- 
ing articles published are those of Whitehouse, 
Percy, Shaw, Palmer, Scholl and Braasch, Mihu- 
hcz-Radechi, and Counseller and Paterson 

ETIOLOGY 

The etiology of carcinoma of the urethra is un- 
known From the anatomical structure it is pos- 
sible for carcinoma to arise from the mucous mem- 
brane, para-urethral glands, and their correspond- 
ing ducts Since the majority of early lesions are 
located near the meatus, and since the large per- 
centage of lesions are of the squamous cell type, 
it is possible that the para-urethral duct emptying 
on either side of the external urethral orifice 
which is susceptible to infection and trauma is a 
frequent seat of the primary growth 
Predisposing factors Ehrendorfer, m 1899, 
called attention to local inflammatory processes, 
trauma, fissure and scars produced by labor as 
predisposing factors Venot and Parceher re- 
viewed 87 cases and noted that m 45 of 47 cases 
the patients were married Of the patients with 
children, the average number was 5 Nine of 
the to patients m the present senes were mamed 
Four of the patients had one or more children 
Urethral caruncle as a causative factor is still 
questionable The term “caruncle” as used by 
many physicians, is ill defined, and in spite of the 
cases reported as arising from caruncles, it is 
questionable whether the ongrnal lesions were 
true caruncles Although it is possible for benign 
growths of the urethra to undergo malignant 
change this condition is thought improbable 
Chrome irritation produced from infection and 
trauma, as m malignant lesions elsewhere m the 
body , should be considered as important factors 
predisposing to malignant change 


INCIDENCE 

Counseller and Paterson, in February, 1933 
with their 12 cases increased the total number of 
authentic cases to 136 Pomeroy , in 1934, re- 
ported 3 cases The present senes of 10 cases 
bnngs the total to 149 English, in 1907, found 
3 cases in 4,000 autopsies In approximately 
43,000 admissions to the Sloane Hospital for 
Women from 1919 to 1934, only 1 case of carci- 
noma of the female urethra was found 

AGE 

Venot and Parceher, m their renew of 87 cases, 
report an average of 53 4 y ears MiLuhcz- 
Radechi, m 14 cases, report 6 over 60 > ears, 6 be- 
tween 40 and 60 tears, and 2 under 40 years 
Counseller and Paterson, in 12 cases, report an 
average of 32 years In the present senes of 10 
cases, the average is 55 5 years Therefore, the 
average age in 109 cases is 53 4 > ears 

LOCATION 

In many of the reported cases and in 4 cases of 
the present senes, it is impossible to identify the 
ongmal site of the malignant growth because 
when first seen the lesion was so advanced that it 
involved both the antenor and postenor urethra 
In 5 of the 10 cases studied, the lesion was lo- 
cated m the antenor urethra A survey of the 
cases m the literature leads one to believe that 
the large majonty of lesions are located either in 
the antenor urethra or in the entire urethra 

SYMPTOMS AND SIGNS 

No essential difference has been noted between 
the symptoms and signs of carcinomata and 
adenocarcmomata of the female urethra, and for 
this reason they are studied clinically as a 
group 

Carcinomata of the urethra grow slowh and 
present no charactenstic early symptoms or 
signs The majonty- are first seen by a physician 
in the late stages of the disease, y et the complaints 
are of relatively short duration " The extent of the 
lesion as compared with the recent detelopment 
of signs and symptoms has, m the past, been the 
most important diagnostic aid. Growths at or 
near the meatus produce visible tumefactions 
which are often the first indication of the disease 
Of the 5 cases presenting lesions in the antenor 
urethra, in the present senes, 3 complained of 
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JlFig 3 P N 22 2; The photomicrograph presents poly 
hedral shaped cells with n moderate variation m their size 
and shape. There is a tendency to form monster cells and 
to secrete muon. Some of the cells arc vacuolated The 
cells are infiltrating in a disorderly manner X too 


Fig 4. P N 354- The photomicrograph is of a section 
which presents an irregular infiltration of large round-oval 
cells which have a tendency to group themselves together 
and form vacuoles. There is also a tendency to form 
monster cells X85 


round-oval with a slight variation in their size and shape 
In places the cytoplasm is dear There is less than one 
mitotic figure per high power field. The cells ha\ e a tend- 
ency to form glands and to secrete mucin (Fig 1) There 
is no keratin, pearl formation, stratification, or intercellular 
bridges. 

Diagnosis carcinoma with a tendency to form glands 
or adenocarcinoma 

Path No 5879 (Dr C Gibson) A female, jS years of 
age, was admitted to St Luke’s Hospital on March 16, 
1910, complaining of a tender growth in the urethra which 
had been present for 3 months The patient noted an asso- 
ciated dysuna and frequency Although the tumor ap- 
peared to decrease in size, the patient had difficulty in v oid 
ing She was married and had no children On ezanuna 
tion the patient did not appear ill but presented a hard, 
congested tender mass, one hall of an inch in diameter, en- 
circling the meatus The mass was tender and possessed 
an ulcerating surface At operation a somewhat encapsu 
lated hard fibrous mass, the size of a walnut, was excised 
The patient was discharged in good condition on March 22, 
1910 She died m July, 1911, 16 months alter operation 
Microscopic description The tissue presents a diffuse 
arrangement of cells which are round-oval m shape, mod 
erate in size, and with a marked variation in the size and 
shape There arc on the average three mitotic figures per 
high power field. The cells ha\ e a tendency to form glands 
and mucin However, in areas, the cells are infiltrating dif- 
fusely in a disorderly arrangement (Fig 2) There is no 
keratin, pearl formation, or stratification 
Diagnosis carcinoma with a tendency to form glands or 
adenocarcinoma. 

Unit No 38089 (Dr \V T Stenson) A white female, 63 
ears of age, was admitted to the Lenox Hill Hospital on 
uly 1, 1933) complaining of vaginal bleeding and para on 
unnation of 1 week's duration Two years previously', be- 
cause of suprapubic para and vaginal bleeding, the patient 


received a dilatation of the ctrv ix, a curettage of the uterus, 
and an implantation of radium. The symptoms dis- 
appeared for years but returned 6 months and 1 week 
previous to admission Fain on urination, dysuna, and 



Fig 5 P N 30375 The photomicrograph presents 
solid cords of cells lining an irregular central cavity The 
cells are oval round with a moderate variation in the size 
and shape The cells simulate those of the bladder epi 
thebum. X85 
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urethra. The tumor mass appeared to invade the sur 
rounding tissue but did not occlude the urethra The mass 
of tissue removed from the nght inguinal region contained 
fat and enlarged lymph nodes. The largest node measured 
1 S centimeters in diameter The center of one of the nodes 
contained gross pus The mass of tissue removed from the 
left inguinal region likewise contained fat and enlarged 
lymph nodes The largest node measured t 5 centimeters 
m diameter 

Microscopic description The cells present a wide, solid, 
plenform, card like arrangement. The> are moderate m 
sire, round to oval m shape, with a moderate variation m 
the sire and shape There is one mitosis per high power 
field The cells are infiltrating and hav e a tendency to form 
pearls and keratin The nght inguinal node presents large 
clear round-oval cells which completely replace the normal 
lymph gland structure (Fig 8) 

Diagnosis carcinoma with metastasis to the nght m 
grnnal nodes 

HISTOPATHOLOG'i 

The microscopic pathology of the 10 cases 
studied is variable but m ail there is evidence of 
deep infiltration by small groups of cells arranged 
m clumps, sheets, or cords The cells show a vari- 
ation m their morphology and in some cases it is 
quite marked 

In 3 cases, P N 1819, 5879, and U N 38089, 
the cells have a tendency to form nodes, secrete 
mucin, and develop monster cells In 2 cases, P N 
2227 and 354, monster cells were formed, mucin 
secreted but no true glands formed In 2 cases, 
P N 30375 and 37119, the cells simulated those of 
the bladder epithelium, in the latter case it is 
practically impossible to distinguish the cells from 
those of a bladder neoplasm In 1 case, P N 
10769, the cells showed extreme anaplasia, deep 
infiltration, and many mitoses The cells in UN 
25490 presented many mitotic figures and a 
moderate anaplasia 

In only 1 case, P N 20863, was there a definite 
squamous cell carcinoma with pearl and keratin 
formation 

DIAGNOSIS 

All tumefactions of the urethra and all chrome 
infections, not responding to treatment should be 
regarded as malignant lesions until proved other- 
wise By this is meant that all tumefactions, re- 
gardless of their benign appearance and all sus- 
picious lesions of the female urethra, should be 
subjected to a biopsy and microscopic examina- 
tion It is essential that biopsies be done in such 
cases, for signs and symptoms are so late and 
atypical that a microscopic examination is the 
only reliable method of diagnosis Caruncles, 
urethral prolapse, and innocent looking papillary 
growths removed for various reasons should be 
studied microscopically after removal. 

Carcinoma of the urethra may grow into a flat, 
pedunculated, or non-pedunculated lesion. Of the 


jo cases studied, 7 were non-pedunculated, 2 
pedunculated, and 1 flat The outstanding signs 
on physical examination were 



Cejej 

Per cent 

1 Induration 

8 

80 

2 Ulceration 

S 

S° 

3 Bleeding on examination 

4 

40 

4 Tenderness on examination. 

4 

40 


No further attempt is made to describe the 
physical appearance of carcinoma of the urethra 
because the lesions are not typical except in the 
advanced state and even then a biopsy is neces- 
sary to verify an opinion 
Caruncles are usually recognized clinically by a 
smooth, red, non-mdurated, tender growth usually 
located on tie posterior lip of the urethra They 
vary in size but are seldom larger than x centi- 
meter in diameter 

Prolapsed urethras are continuous with the mu- 
cous membrane of the urethra They are soft, 
non-tender, non-mdurated, sometimes tom, and 
with no tendency to bleed 
In an effort to recognize early' cases of carci- 
noma of the urethra, one might say that all women 
with unnary symptoms should receive a careful 
local urethral examination In women who have 
reached the age of 40 years and who require peri- 
odical vaginal examinations of the cervix and 
uterus, should also receive a digital examination 
of the urethra with the vaginal examination 
In advanced cases the most important aids in 
clinical diagnosis are induration and a non-pe- 
dunculated mass Helpful adjuncts in the diag- 
nosis are ulceration and a tendency to bleed 
Tenderness ma\ or may not be present Enlarged 
inguinal nodes when present are very suspicious 
and when proved metastatic are a hopeless sign 

TREATMENT 

Before treatment is instituted, a correct diag- 
nosis b\ microscopic examination should be ob- 
tained Many reports are present in the literature 
dealing with the treatment of carcinoma of the 
urethra, but they are conflicting m their results 
and as a whole are not encouraging 
A correct estimate of the value of various treat- 
ments is difficult in many cases for the follow-up 
reports are of too short a duration Venot and 
Parceher collected 30 cases treated by resection 
with a recurrence m only 5 cases In this senes, 
however, mam were reported shortly after opera- 
don At the end of 3 y'ears, Crossen found that 
only 8 of 50 cases treated by resection of the ure- 
thra were free from recurrence. Mtkuhcz-Radecki 
advocates the local application of radium to pn- 
mary growth and extirpation of the inguinal nodes 





SURGERY GYNECOLOGY AND OBSTETRICS 


Cronseller and Paterae® cwalder that hJgfcr 
pereentsgt* of 5 }ear cum nr obtained by 
redltsm and roentgen ray*, although they report a 
c»»e which i* Bring 18 ^ tin after the Ubi mu 
6m Qtdted, curtailed, and hter it$t milligrxra 
boot* of radium applied A second case ns re- 
ported in which the paths 1 w Bring 7 3 rain 
•iter radiacn »ti appued to the k*ioe and v-ray* 
*I^ried t the inguinal region. Two Kptnte 
appBcatJoq* of radram were made within * perrid 
« % rears Another case which received radtem 
locally tod roentgen r*y* over the tegmnai region* 
«« reported Bring 7K yean fata The remain- 
der at theft om, however show peer result*, re- 
puriim of the treatment, whether ft iru trrad!*- 
iten, surqav or both. 

Watsoa (15) report* 00 evidence of recurrence 
oc raet**t*sU foOtr* lag a w Ide erchk® of a card- 
noma of the female urethra to jear* later 

lYcneroy report* a caae free from recurrence 
aad meUitaifa 9 >e*r» slier the Implant* tloc of 
radium. Itewrvtr In * awe* ho reported death* 
5 month* and x year respectively after tiw tev 
plantation of radium. Pomeroy use* heavily 
•Cleared needle* of krw rerihim content and keep* 
th«n Ik dtu tar 1 ««L 

The mull* from the treatment In the preaent 
*erfe* are very poor The be*t result wa* ob- 
tained In a 45 year old female who presented a 
fungating maw at the meatus and an inguinal 
xneta*ta*r*. After the growth and the Inguinal 
node* were etched, the patient Bred 59 month* 
Radium in the caw* in which It *ru aaed prod need 
tto rafed change*, although one ca*e t» under ob- 
aervatfcm 4 mouth* after the implantation with a 
redtartiou in the dre and a marked deerme In the 
Indore two of the growth. 

Dean doe* not adveent the a*e of radram in 
primary carcinomata of the urethra few the leaion » 
in ratuorohttant tad became the required dcae 
prwiocf* a dratructjce at surrounding taw, 
pain, and fibnah He, h o w r i er adnxate* *miH 
down at radium la the advanced awe* a* a pallia 
tirt mewure to decrease the *fre of the growth, 
reduce barwrrhage. and odor and to alleviate 


p«ln In Dean * optntea, \ ray ireadUtlcm a we- 
re** to t 


1 the lir yrfn*] region because the node* 

usually Infected became of the prepooderaoce of 
fat about the node*, because the cdf* are ndio- 
redtixat and because the *lin will not tolerate a 
tjoae *u®oemiy great to produce any effect from 
the ray* Surgical removal In hb otunioo a the 
beat method ter treating meustatk tjmph node* 
ooce they are proved to be *0, by ajpfratlon 
Uoprr Prophv'tactK removal of the UBjnraal 
glaoiii t* onneeemry in Dean* opinion vx bo 


ccettkieii the lymph node* a* nature * barrier to 
cancer In the event that the lymph node* are trv 
▼olred, he advise* a mt of j month* before tar 
*argexy b attempted, foe (fitting that period the 
aaaoda ted inf ectwn present la the node* h*> wi£- 

dent time to tobside. 

Watson (*5) i* in favor of a wide evddan o i the 
local lesion, wrgkal removal at both iet* of 
ingufnal node*, arai postoperative irradSatkm of 
the inguinal and urethral region* Stout *d rises 
the Repeal removal q t both the local feslce aral 
the inguinal glands Lena fceSeur* that surgery fa 
the treatment of thaler in the majority of case* 
However he befleve* that £f the tamer cell* are 
hfghi) undifferentiated, ouch case* should be 
treated by applying radhim to the loioo and 
irradialinc the liapiinal regkau. Iogrowth*»bow 
teg diffemitiated tnnsor crib, the bett treatment 
b feogksd removal of the growth and inguinal 
node*. 

W ood btl»m a that all case* should be indl- 
vldiiaCred sad that no groeraEtie* should be 
made te regard to the trea tment at carcinoma of 
the urethra. lie, however l* of the Impremioo 
that surgery W tadicnted te the majority ot case* 

Although senttered report* of core* a i card- 
noma oS the female urethra by surgery radium, or 
both, are found, the treetment by any method b 
highly unaatufactory In the majority of case* 

Judgiug from the result* te the lia ature, the 
result* te the present aerie*, and from the v*rio« 
ocfrdoo* erpewsed on the treatment of carcinoma 
o* the female urethra, it it believed that the best 
result* are obtained by radical crtirfifttfcm of 
growth* which are not too ertetnive and te which 
complete removal t* parnble The ca*e* best 
sorted ter surgery are those fa whkh the growth* 
are limited to the antenor urethra It h a bo be- 
hoved that the Inguinal node* ihould be return ed 
•argicaBv When the growth* are ertensire and 
beyond the pmaifaflitT of complete eithpatteo, 
they are probably best treated by small, and if 
aece**ar> repealed dewe* al radium and X-ray 


The progaotM (i cardoocu of the femok 


urethra, regard la* cf the treatment, U^rooc^Tbe 


late *ugesm which th« majority of the le 
6 r*t discovered the tefiitratfag tendency d the 
growth, and the apparent radjorerfsiance of the 
laiao* are the octuandmg factor* reapotmble tef 

tbcpoor pregneak. 

EhreDcterfer and Shaw are of the opfalou that 
mgunudgiand* are involved te ooe-lhird cf the 
case*. Three ot the present 10 case* showed evi- 
dence cf metastasis. 
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MENV ILLE PRIMARY NEOPLASMS OF THE FEMALE URETHRA 


SARCOMA 

Sarcomata of the female urethra are rare In 
1931, Thum-Rumbach found 19 cases in the 
literature and reported a separate case He, how- 
ever, made no mention of the cases of Hirst and 
Mundel Among the types reported in the litera- 
ture are a round cell sarcoma by Beigel in 1875, 
a myxofibrosarcoma bv Hallenorden in 1896, a 
spindle cell sarcoma b\ Seremus in 1909, a 
melanotic sarcoma by Reed in 1896, and a myxo- 
sarcoma by Watson (26) in 19x4 

Sarcomata may anse from any of the support- 
ive structures of the urethra It is also possible 
for sarcomata to arise from nerve tissue supplying 
the urethra 

The method of arriving at a correct diagnosis 
m sarcomata is similar to that mentioned m carci- 
nomata, 1 e., biopsy* Before an\ treatment is in- 
stituted, the radiosensitivity of the tumor should 
be determined In radiosensitive sarcomata, ra- 
dium should be used 

The following case is presented here because it 
is impossible definitely to state whether the lesion 
is a sarcoma or a carcinoma 


U N 56113 (Dr G \Y Fish) A white female, 57} ears 
of age, was admitted to the Squier Urological service on 
October 13 1933 complaining of pam in the bladder for 4 
months, a frequency, a nocturia, and a loss of control of 
micturition. Five }ears previously, following an intermit- 
tent hematuria, the patient receiv ed a cvstoscopic figura- 
tion of a bladder tumor Following this, the patient re- 
ceived fourteen cvstoscopic figurations She appeared 
obese but a physical examinaUon was entirely negative 
Cystoscopic examination rev ealed a small papilloma above 
the left ureteral onhce. The papilloma was fulgurated and 
the patient was discharged on October rs, 1032 

On February t4, 1933, she was readmitted for a cutting 
pam in the vagina She iso complained of hematuria for 
1 weeks, bleeding from the urethra, frequency, urgency, 
dysurux, nocturia, and an interruption m the flow of urine 
A cystoscopic examination revealed a bleeding papilloma 
located to the left of the internal sphincter and a papilloma 
lateral to the left ureteral orifice Both papillomata were 
fulgurated The patient was discharged on February re 
1933 

On May r 0l 1933, a cystoscopic examinaUon revealed a 
posterior urethra which appeared involved by a non specific 
posterior urethntis Silver nitrate was apphed locally 
lhc urethra on vaginal examination was indurated 

On June 14 1933, the patient was admitted for a gross 
intermittent hematuna, a frequency, and a nocturia 
Vagmi examination revealed an induration along the 
m-ethra, 5 centimeters in length and 2 centimeters m 
breadth The induration was larger than that noted on 
May 15, 1933 A cystoscopic examinaUon revealed hemor- 
rhagic areas about the trigone and a fimbriated tumor sur 
rounding and projecting from the left ureteral orifice. 
Urethroscopy revealed a urethra which bled easil y The 
te^n^tn m P J'P <:tlted , a marked! y injected area ex- 
n£Ct A bl0pSy made of 1)16 

s 3 3> ’533. 8 tubes of radium (1 millimeter plati- 
num filter) each containing 12 5 milligrams were inserted 


through the anterior wall of the vagina around the floor of 
the urethra. The tubes were removed after 25 hours The 
total dosage was therefore 2,500 milligram hours 

On June 27, 1933, there was edema of the clitoris and 
labia minora The patient was sent home for a rest on 
July 8, 1933 

On August 3, 1933, the patient was readmitted for X-ray 
irradiation. On examination, the lesion was found to be 
firmer but there was no decrease in the size of the growth 

A -ray irradiation From \ugust 3, 1933, to August 21, 
’933. patient received sixteen X-ray treatments, each con 
sisting of 132 miltiampere minutes, directed in the region of 
the urethra, alternately using antenor, posterior, and pen 
neal exposures 

On August 19, 1933, the gluteal regions presented a pie 
pink erythema. A mild erythema was also present over the 
thighs antenorlv On August 23, 1933, the patient com 
plained of rectal pam and tenesmus The urethra bled 
when pipated On August 26, 1933, she passed sloughed 
mucous membrane from the rectum. The pen anal, thigh, 
and glutei regions presented marked exconations Pallia- 
tive measures and a diet of toast, tea, broth, and ginger ie 
relieved the patient of the recti symptoms 

The patient died in February, 1934, 8 months after the 
radium implantation, suffering from deep icerations in the 
glutei thigh and urethral regions She had suffered from 
much pain 

Microscopic description The cells grew diffusely but for 
the most part were arranged m bands which had a tendency 
to interlace (Fig 9) The growth was characterized by the 
formation of spindle cells The cytoplasm was acidophilic 
There was a moderate v anauon in the size and shape of the 
cells There was no evidence of keratin, intercellular 
bridges, pearls, muon or myofibrils. It might be an 
epithelioma because it is known that some undifferentiated 
epithchomata grow m a spindle cell form In some areas 
the tissue appeared to be a spmdle cell sarcoma, while in 
other areas the tissue resembled a spmdle cell metaplasia 
Since there was no further differentiation, it 15 impossible 
to state whether the lesion was a sarcoma or a carcinoma 

SUMMARY 

1 Ten cases of carcinoma of the female urethra 
are presented, together with a general stud\ of the 
disease as a whole 

2 A case in which it is impossible to state 
definitely whether the lesion is a sarcoma or a 
carcinoma is presented 

I wish to express my gratitude to Dr F Carter \\ ood for 
his advice ana criticism, to Dr A. P Stout for his advice 
and criticism, and to the surgeons who kindly permitted me 
to study and publish the cases reported in this article. 
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KNEE FLEXION CONTRACTURE TREATED BY SKELETAL 

TRACTION 1 

G E HAGGART, M.D , F A.C S , Boston’, Massachusetts 
From the pahe> CUnlc Boston Massachusetts 


F LEXION contracture of the knee joints, 
regardless of degree, causes disability In 
the severe type of this deformity, the pa- 
tient is confined to bed or chair, because, in at- 
tempting to assume the upright position, the 
flexed knees force flexion in turn at the hip joint, 
that is, trunk on thigh, in order to maintain body 
balance (Fig 1) Even to suppose the joints 
themselves were painless, walking any distance 
m this position is wellmgh impossible because of 
fatigue 

Furthermore, flexion contracture of the knee 
joints is a relatively frequent deformity — due to 
various causes which are briefly outlined below 
It is beheved that treatment of this contracture 
by skeletal traction in the hne of the deformity 
is one of the simplest and at the same time most 
effective procedures to correct many of these cases 
of persistent knee flexion With this technique 
it is possible to utilize continued physiotherapy 
and active muscle exercises throughout the inter- 
im of treatment, and thus appreciably shorten the 
period that the patient must remain under active 
supervision 

In certain of the more severe cases (grade 2 
contracture) skeletal traction is supplemented by 
lengthening of the biceps tendon and division of 
the iliotibial band and lateral intramuscular sep- 
tum 

In a third group, fortunately not common 
(grade 3 contracture), the persistence of the de- 
formity is due to changes in the posterior capsule 
as described by Silver In these cases skeletal 
traction is inadequate The only effective treat- 
ment is to attack the capsule surgically — as ac- 
complished in the capsuloplasties of Silver or of 
Wilson 

CLASSIFICATION 

The types of flexion contracture of the knee 
jomt are grouped as follows 
Arthrogemc The result of disturbance in the 
joint itself, best illustrated by the deformity seen 
m atrophic or rheumatoid arthritis The majont} 
of knee jomt contractures fall in this group 
Neurogemc In which the “ fixation is brought 
about by contraction of a muscle or muscle group 
as a result of abnormal innervation ” (Foerster ) 
Myogenic (A) Paralytic — the result of mus- 
cular imbalance as in poliomyelitis (B) Myositic 


— the result of inflammatory processes in the ad- 
jacent muscles, notably the hamstring group 
Congenital Usually associated with flexion 
contractures elsewhere in the body as m the fin- 
gers, elbow joints, hip joints, and so forth 

Static Consequent upon hip flexion, short 
gastrocneumius, or from faulty posture 

With the exception of neurogemc contractures, 
cases in all the above groups have been treated 
by the method herem described 

Considering all forms of knee flexion contrac- 
ture, it is at once obvious that certain cases are 
not amenable to the skeletal traction type of 
treatment In this group is knee flexion from a 
mechanical cause, such as mtemal jomt derange- 
ment due, for example, to a fractured and dis- 
placed semilunar cartilage, posterior capsule con- 
tracture, already mentioned, acuteh inflamed 
knee jomt, and knee contracture, the result of ex- 
tensive soft part injun, , as m bums 

METHODS OF TREATMENT 

In knee flexion deformity from the causes de- 
scribed, diverse methods of treatment have been 
advised The literature contains numerous refer- 
ences to varied forms of mechanical appliances, 
such as described by Schaffer, Goldthwait, Smith, 
Campbell, and Lord Results have been achieved 
with each tvpe of apparatus 

One of the more commonly emplo} ed methods 
is that of the wedging plaster cast Figure 2 
illustrates the mechanism of this tvpe of treat- 
ment The cast is apphed to the limb without 
attempting correction and then a wedge cut out 
over the knee The remainder of the plaster is 
divided postenorly at the same level and the lower 
leg then progressively forced into extension 
When correction is obtained the plaster cast is 
completed The wedge actually should be cut 
in the form of a U (Fig 3), convex distall} m such 
a manner that the apex of the U fits down over 
the anterior aspect of the patella and thus pro- 
tects it, as well as offering a much more effective 
point against which to exert the force apphed m 
the correction of the flexion deformity 
There are several disadvantages to the wedging 
cast Unless considerable care is exercised, sub- 
luxation of the tibia is prone to occur, particularly 
where the flexion deformity is pronounced Fur- 


1 ^ raente d before the American Academy of Orthopedic Surgeon* NewYorfc Janaary 14 1035 
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thermcre, to Ion* Handing cuts of thb deformity 
becaoreof the marked kaa of tmxaerie tooeand the 
atroph-r that b present, a wedging pkttter should 
be utttleed with caotion. To eocuc the already 
atrophied extremity to piastre make* atill farther 
muscle atrophy inevitable and hence proioeg* 
dmlsSty While In the prweace of the atrophic 
bo«* m ctxnmody found In thewe ones, fracture 
h a a ever present pasafbfllty 

II platter treatment b derided upon, the tom 
buckle cut b decidedly aepericr to the wtdgtog 
cut. In our experience thb method hat been 
particularly efficient In elbow ccmtrectare*. At 
tbc knee joint with the turobnekk. placed pcate- 
rktriy U b prograj! rly more difficult to over 
come mbtance a* correction erf the deformity 
proceed*, because the angle of application of the 
correcting force become* progreau xrfy leta Ku- 
Icwskl meet* thb contingency by pUdnf the 
torn buckle* anteriorly. fixed to upright* rocor 
port ted la the cast, lie report* excellent result* 
with thb method. 

In a rigid syatm, at provided by the plaiter 
cait* described powerful lermfe can be applied 
when the fortrt are correctly aliened to overcome 
knee flexion contracture On the other hand, oar 
of a cut preclude* any attempt during correction 
to apply ph) akrtherapy and mnacle exercise*, 
while with skeletal traction the opposite b true, 
namely that physiotherapy b instituted at the 
ooaet of treatment In our obaervauco early 
nusaoge and actrr* exercise of the leg rmnek* is 
decidedly a factor in hastening recovery 

A not Inoomidertble advantage erf the piaster b 
that the patient can ahortiy become ambulatory 
In the cut However m oar experience with 
akektal traction, the total time of ccattooou* bed 
confin em ent ha* not exceeded j week* — the aver 
age a * week*. Since the patient can aawnx an 
upright ilttlng poaltm in bed during treatment 
and abo perform active er ema et, no in rewult* 
have developed, while from the general func 
twnal *t*ndpcfnt a period erf bed reat bai often 
been very beneficial 

A Rjcceaaful *urg>c*l procedure In the treat 
merit of these caae* b tl»l of WQ*c» * to called 
poaterior c*p*uIopl**ty In thb iteration the 
capsule of the knee joint b atrippwd under direct 
erpoaare from the poatenor aspect of the femur 
and the leg then brought into fail extension 
Wiboc al*j divide* the ihotlbtal band, and length' 
e a the bfeepa tendon It should be kept hi mind, 
however that when thk operation b performed in 
ca*ea erf chronic arthritb it la abwstotely eawmtkl 
that the arthritic pnxem m the knee Joints be 
quiescent If thb joint roactloo has not been en- 


tirely controlled when the operatic^ b done, a 
marked bereave b the activity of the arthritb 
may toknr which la turn can result in fixation 
of the knee in the poallioc of fall extension with 
pronounced dbabfllly To obtain adequate con- 
trol of writ an arthritb may require a conalder 
able period of time often many month*. For 
the average patient roch a period of bcapiufu* 
tlcm b mrerndy difficult, at time* impoaiaie. 

Skeletal traction la the line of the deformity 
provide* aa effective tod, at the tame time, a 
simple method of correcting knee flexioc contrac- 
ture*. Anyone haring experience In the treat 
ment of fracture* of both bone* of the lower leg 
by skeletal traction will hare many time* em- 
ployed the traction as herein described. It k 
bebeved that the efficacy of thi* type of tractkio 
in the treatment of knee flexion deformity b tut 
widely appreciated, particularly now that wire 
traction aa* largely superseded the me of pins 
and tong*. In certain cases of pronounced knee 
flexion of long duration and marked soft port 
cod tractate the ikdeta! traction b supplemented 
by division of the UlotiUal band the lateral In- 
tramuwmbr *eptum, and lengthening of the ham- 
string tendons, notably that of the bicep* (aee 
below) 

Tethtipu *f ihitiai traction in tmrr /exion it- 
formly The patient b usually given a general 
anesthetic — avert in preferred — t eliminate aS 
rofuntary mtndc poll and *o permit an •entrate 
catamite of tbc degree of the deformity and it* 
resutaoce t correctlou Under csrelul a^epwk a 
Kirachner wire a the® pasted throorb the upper 
anterior dblal artci u thown in figure 4 A 
second w Ire k directed through the os crick of if 
the flexion deformity a marked, then through the 
lower cod of the tibia (Fig 4) The extremity b 
supported in a Thomas wilmt wfth a Pierson 
hinged knee attachment (Fig 5) and traction 
then exerted to the line of the deformity The 
degree of the traction naturally depend* upon 
the cttimatcd resistance lo ox rectum. Tba a cr 
age amount of weight attached to the lower wire 
to adult* vane* from o to 18 pound*. Foe the 
upper wire the weight a ■etage* from J to 7 
pound* 

The wire through the upper tibsa prevent* 
poatmor displacement or sublaxatioc erf that 
bone and abo aid* a* a traction force in anmfafy- 
tog the main tiactwn pull exerted in the w’**' 
ubs* oc in the ea caloa In nco* erf the c**« 
treated ha* Ubtx! aubiuxation occurred. 

It b important to note, a* shown m Figure 4 
ti»t the bow bokitog the wire ns the lower end « 
tibia b of *uf 5 dmt rixe *o that ** the leg goes 
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into extension the foot may pass through the 
bow 

On obtaining extension at the knee of 160 to 170 
degrees, skeletal traction is removed from the low- 
er tibia and then reapplied through the os calcis 
(Fig 6) With the traction force at this latter 
point, the remaining degree of knee flexion de- 
formity is then corrected Not only is traction 
still applied to the muscles of the posterior thigh, 
but also, by means of the pull through the 
os calcis shortemng of the calf musculature is 
overcome, an important part of the deforming 
elements in a flexion contracture of the knee 
During this period of traction which, in the 
cases here reported, varied from xo to 18 days, 
frequent leg massage is given combined with radi- 
ant light and active exercises in the splint On 
removal of traction, the leg is supported in a 
postenor plaster splint running from the gluteal 
fold down to the ankle Thereafter, a caliper 
brace is fashioned which, after application, is at 
first worn continuously but later only at night. 
With the application of the caliper splmt the 
patient becomes ambulatory and begins progres- 
sive walking with crutches, increasing his activi- 
ties as the muscle power improves Gradually, 
the splint is discarded during the day but it is 
worn at night for the ensuing 3 to 6 months, de- 
pending on the degree of resistance encountered 
in correction of the contracture 

In knee joint contracture due to hip flexion, the 
patient is placed on a convex Bradford frame 
(Fig 7) and traction instituted Both deformi- 
ties may be corrected in this manner 
Operation supplementing skeletal traction If 
the flexion contracture is very pronounced, for 




Fig 1 Photograph of patient with bilateral knee flexion 
contracture illustrating fault;, body mechanics resulting 
from this deformity 

example, the maximum extension at knee joint 
is a right angle, or if the contracture v hile not so 
severe is of long duration, then skeletal traction 
is supplemented by open operation 

The surgical attack is directed (1) against 
those structures which are particularly resistant 
to correction, viz , the tendons of the hamstring 
muscles, especially the biceps tendon, the iliotib- 
ial band, and the lateral intramuscular septum, 
(2) to prevent a stretching injun of the common 
peroneal nerve 

The operative approach is that described by 
Henry for lateral exposure of the popliteal space 
An incision 6 inches long (Fig 8) is made at the 
inferior margin of the iliotibial band and extends 



Fig 3 Preferred method of cutting wedging planter 
cast for knee flexion deformit; note U shaped extension of 
plaster protecting patella 
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latm the line of the knee Joint to beyond the 
bead erf the fibula. roDowi«gdivl*Jot» of the deep 
fuck, blunt dbnectJon pciterioriy behind the 
margfu oi the bicep* tnnade ewaOy rcxrsb the 
tugei roromoo peroneal nerve which t* then traced 
dkislly and exposed » It bifurcate* upon the neck 
of tbe fibula wbrrt the nerve trunk pierce* the 
au balance of the peroneua loctgua mu*de The 
Utter muade and the OTeriyfng fa*aa are divided 
horirootally a* illustrated in Figure 9 Thu 
Kiovk maneuver permits forward dkplacement 
oi toe nerve when the knee Joint » fully extended 
and tins prevents lew* of nerve fuaewn doe to 
Constriction oi the nerve trunk »buqii the nude 
and faacfa—4 awwirk-tkw *hkr? other* »e fre- 
ouently occur* In the correction oi severe flexion 
deformities of the knee None oi the patient 
operated upon ha* exp er ienced dwtorbance in the 
peroneal neve a* a result erf correction of the Lne* 
flexion con tract ore 

-'-The QSotibol band b wet defined and then 
divided by exemon of a segment, 1 mebew us 
length (Ft* to, a) The poatenor margin of 
ihh band a conlutoota with the lateral ialr*- 
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muscular aeptmn. Therefore by hten] reflexfaa 
of this *c ym e n t a *bruiar am of tl* septum la 
eaafly rmcaflxed and recurved do* n to fisc Uwe 
(FTg 10, b) The rignlhcanct oi the lateral lntr>- 
roincular »eptum In hfp flexion ha* bees empha 
tired by ntcheL Fixation oi thb •cptum may 
thn tie a factor In the penitence oi knee Qedon 
contracture In 1 of the author a recent case*, 
it »u neemary t atrip up the septum from 
data! half oi femur before foil extension orf lore 
Joint *u secured 

Finally the biceps tendon ti uo faded and thro 
lengthened other by Z shaped incfnon or by 
the Hlbbt tenotomy (Fig r ) 

Id '.moo of the looilbaol band and acptotn frfus 
lengthening oi the toerpa tendon » oi paroctilar 
significance in three cates, because use ten** 
faaoee femora and the hxepa femora are external 
rotator* of the knee Joint and tend t increase the 
valgus deformity » often present In these flexion 
contracture* By the procedure desenbed, tins 
deforming effect a eliminated 

Jo dewing the Incndon, experience hat shown 
that it la un» ac UJ suture the deep fs«aa directly 
oxer the lateral aipecf of the knee pant region, 
because the common peroneal nerve. Try. da- 
ptaced tntenody mav be caught m the »c*r and 
nerve function impaired Tcu* happened in 1 
case erf a congenital flexsoo contracture treated 
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Fig 8 Illustration to show incision for exposing com- 
mon peroneal nerve, biceps tendon, iliotibial band, and 
lateral intramuscular septum (From Henry ) 


by wedging plasters and operation A secondary 
operation to free the nerve was later necessary 

RESULTS 

Skeletal traction for correction of knee flexion 
contracture has been earned out a total number 
of eighteen times in u patients There was a 
bilateral flexion deformity in 6 patients Open 
operation, as desenbed, was performed on 7 knees 

The longest follow up is 3 years, the shortest 6 
months Three patients are now under active 
supervision, hence are not included in the above 
group The result of these procedures has been 
most encouraging With 1 exception (see case 
reports) all the patients have maintained correc- 
tion of the pre-existing knee flexion, while re- 
maining ambulatory There is no instance of 
tibial subluxation in this group 




Fig 9 Dissection of common peroneal nerv c Division 
of soft parts in region over neck of fibula to present con- 
striction of nerv e following correction of knee flexion con 
tracture 


In these severe cases, it is important to permit 
anterior displacement of the common peroneal 
nerve by dividing the soft parts directly lateral 
and antenor to the neck of the fibula Constric- 
tion and stretching of the nerve, with consequent 
muscle weakness or exen paralysis, is thus pre- 
vented following correction of the knee flexion 
deformity 

CASE REPORTS 


smniARx 

A classification of types of knee joint flexion 
contracture (excluding mechanical cause) is pre- 
sented The frequent occurrence of this deformity 
is stressed 

Methods of treatment are briefly reviewed 
The use of skeletal traction is advocated because 
of its effectiveness, simplicity , and ease of appli- 
cation 

In either long standing or pronounced knee 
joint contractures, skeletal traction mav be sup- 
plemented by division of the iliotibial band, 
lateral intramuscular septum, and the lengthening 
of the biceps tendon By this operation the tend- 
enev to valgus deformity and external rotation 
of the knee is eliminated, and recov cry is hastened 


The following cases are reported m detail to 
illustrate the type of knee flexion contracture 
treated by the procedure described and further to 
illustrate the details and the steps of this treat- 
ment The findings of the complete examination, 
the diet, and the various forms of therapv are 
omitted to save space It is understood, how ev er, 
that all of these patients had a very complete 
general and local examination followed in turn 
by the institution of those measures v hich seemed 
best indicated to aid the individual problem pre- 
sented 

C \SE i Mr James S , aged 46 j cars mill hand 
Diagnosis chrome multiple rheumatic arthritis Pro- 
nounced bilateral flexion contracture of knee joints with 
marked disability following 
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Fig 12, a and b Case i Photograph of recurrent flexion contracture of knee 
before and after correction by skeletal traction 


formity in which the maximum extension was 5 degrees 
beyond a right angle Both knee joints were swollen and 
contained a large amount of fluid His general condition 
was \ er> poor There was a pronounced generalized mus- 
cle atrophy, marked secondary anemia, and a very inade- 
quate gastro intestinal function 
As it was not possible for patient to enter the hospital 
at this time, following a preliminary investigation, he was 
sent home with dietary instructions and advice to relieve 
stress and strain on the joints, particularly the knees 
August 30, 1931 He was admitted to the hospital 
Flexion contracture was as originally described Patient 
had not earned out instructions given but instead had 
continued to attempt walking Under ethylene anesthesia, 
the joints were gently manipulated and wedging plasters 
applied with appreciable- degree of correction of flexion 
deformity Ten days later, the procedure was repeated 
Complete correction of the deformity in the left knee and 
on the right side within 3 to 5 decrees of full extension. 

September 4 1931 Bilateral division of lhotibial bands 
and lengthening of biceps tendon Constriction of the com 
mon peroneal nerve was seen at operation, on full extension 
of the knee, and therefore the procedure described to re 
her c this constriction was earned out 
October 14, 1931 Patient refused to purchase caliper 
braces as he was so pleased with his progress that he felt 
braces not necessary He did agree to walk with crutches 
Muscle power was exceedingly poor At this time patient 
had a full 180 degrees’ extension m the right knee, with 
flexion to 10 degrees less than a right angle On the left 
side the range of motion was from a full 1S0 degrees’ 
extension to n flexion of 6 degrees short of a ngbt angle 
Discharged 

October 15, 1932 13 months since flrst institution of 
treatment Patient was seen very irregularly during this 
interval He was walking with crutches, and was quite 
pleased with progress There was a definite recurrence 
of flexion deformity m both knees The maximum exten 
sion on the left was to 170 degrees, and on the right to 160 
degrees He declined further treatment at this time 

September 4, 1933 Patient returned and requested 
admission to the hospital, as flexion contracture was in 
creasing He was able to walk much better than when first 
seen He had not earned out exercises ns directed nor had 
he worn any retentive appliance -\s patient could not 
remain in the hospital long enough to quiet down the proc 
css and as both knees showed a considerable amount 
of fluid indicating a very active process, skeletal traction 
was therefore advised There was a bilateral .0 to 25 
degrees of knee flexion deformity 

Skeletal traction was instituted on this date with a wire 
through the os calcis and the upper tibia of the right leg 
and through the os calcis ol the left Ninety cubic ccnti 
meters of cloudy yellow fluid was aspirated from both 
joints The bacteriology of this fluid was again negative 
LomNcle extension of ball 1 tn ee Jomh a-ithont evidence of 
ttbiai subUixatinn b\ \ ra\ xaf obtained tn so d<t\s following 
or.sel of ihis traction He was then fitted with cahpcr braces 


and began walking again with crutches Figure 12, a and 
b photographs of the teft knee taken with the patient 
lying supine, before and after correction of the deformity 
by skeletal traction 

August 1, IQ34 Patient returned again for follow up 
examination Full extension had been maintained Flexion 
m left leg was to right angle, in the nght knee to 3 to 5 
degrees beyond a right angle He continued to wear caliper 
braces intermittently Muscle function was still very poor 
He was advised to continue with crutches 

Bilateral grade 3 contracture of knee joint tn a 
patient exhibiting advanced atrophic arthntis 
who has co-operated very poorly In spite of the 
degree and tvpe of the deformity skeletal traction 
was successful in correcting the flexion at the knee 
joint within 19 davs time lollowmg the onset of 
traction 

Case 2 Mrs Grace C aged 56 years, housewife. 

Diagnosis chronic multiple atrophic arthntis with pro- 
nounced bilateral flexion deformity of knee joint of 2 y ears’ 
durarion 

August o 1932 Patient was admitted to the clime with 
chief complaint of inability to walk because of pain in the 
knee joints She had been unable Vo extend the nght knee 
fully for over 2 years and the left knee about 1 year She 
was able to get about bedroom only with the aid of canes 
Figure 13 is a photograph of patient on admission At 
this time she was unable to stand even with the aid of 
canes unless two people supported her 

On exarmnaUon pauent presented evidence of consider 
able loss of weight marked secondary anemia, bilateral 
flexion contracture of both knee joints On the nght the 
maximum extension was 10 degrees beyond a nght angle 
On the left a maximum extension of 30 degrees bev ond a 
nght angle Maximum flexion was 10 to 12 degrees less 
than a nght angle in each knee joint. There was marked 
atrophv and wasting of musculature of the body as a 
whole and particularly of the lower extremities 

October 14, 1932 Under avcrtrn anesthesia skeletal 
traction was instituted, as described, to both lower extremi 
ties Because of patient s poor condiuon operative meas- 
ures were not considered One week later there was a 
maximum extension of left knee to 175 degrees, and on 
the nght between 165 and 170 degrees. General condition 
was good At this tune wires from the upper end of each 
tibia were removed 

October 28 1052 Complete extension of both knee 
joints was obtained Patient could easilv flex both knees to 
a nght angle in apparatus 

November 10 1932 27 days since institution of traction 
Patient walked m cahpcr braces (Fig 14) Braces were 
removed four times daily and patient earned out active 
exercises following intensive physiothcrapv in the form 
of massage and radiant light Active range of motion m 
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Fig 16 Fig 17 Fig 18a Fig 18b 


Fig 16 Case 3 Photograph on admission showing Fig i8 f a and b Case 3 Follow up result, 2 years and 
maximum extension of nght knee and lup joint 6 months after treatment Correction of sc\ere right hip 

Fig 17 Case 3 Photograph of patient in apparatus and knee flexion has been accomplished Patient has re- 

Skeletal traction to upper ana lower tibue beginning cor- sumed normal activities, and she presents no symptoms 
rection 


instituted by wire through upper and lower nght tibia as 
shown m Figure 17 

May 6, 1931 Complete correction of flexion deformity 
of nght hip and knee was obtained, total duration of 
traction, 3 weeks Discharge from the granulating wound 
over the spine still was profuse but the wound was gradu 
ally closing in It was necessary to keep patient m a body 
jacket to prey ent crushing down of the spine and as patient’s 
finances were such she desired to visit home, a nght plaster 
hip spica was applied with nght knee and hip maintained 
in a position ol full extension Patient discharged and 
treatment temporarily stopped 

June 3 1933 Patient returned in excellent general con 
dition The plaster was changed over the body and a 
walking caliper was applied to the lower nght extremity 
Patient then again discharged home to carry out exercises 

September 30, 1933 She returned for check up cxamina 
tion Figure 18 a and b, shows complete correction of knee 
flexion deformity and with good muscle balance of ex 
tremities Patient walked normally 

August 1, 1934. Since above note she has had no further 
complaint A. ray films of the spine show complete regen 
eration of the destroyed bone No deformity There is 
normal motion in both hip and knee joints For the past 
19 months patient has resumed her usual activities and oc 
cupation 


Patient, a y oung woman of 27, had a very pro- 
nounced flexion contracture of nght hip (m\ osvt- 
ic) and of right knee (static) ongmallv caused by 
a suppurative osteomyelitis of the lumbar spine 
with large postpentoneal abscess involving psoas 
muscle, positne blood culture Following drain- 
age of abscess and of osteomy ektis of spine, flexion 
deformities were corrected by skeletal traction m 
3 weeks 

Follow up 2 years and 6 months later show’s 
normal motion and function in hip and knee 
joints with preservation of normal X-ray appear- 
ance of the spine 

Case 4 Miss Elizabeth C , aged 17 years schoolgirl 
Diagnosis flexion contracture nght knee joint, 5 years’ 
duration Ulcer of nght knee region, 5 years’ duration 
Old healed ser ere bums of both lower extremities 
The persistent ulceration m the region of the knee and 
loss of funcUon of this joint was the result of a seyere bum 
of both lower extremities sustained S years previously 
Many grafts of vanous types had been applied elsewhere 
All had healed and epithehzation was complete except for 
an area over the anlenor lufenor aspect of the nght knee 
region where there was a dirtv granulating wound measur 



P- J 

LI 

Fig 19a- 


Fig 19b 

Fig 19, a and b Case 4 


Fig 20b 

Photograph of patient on ad- 


Fig 30, a and b Case 4. Follow up result, u months 
Complete correction of deformity and usual activities 
No symptoms 


Fig 30a. 
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Bilateral arthritic knee flexion contracture of 
2 years’ duration m a housewife, aged 51, was 
corrected bv manipulation and b\ skeletal trac- 
tion in 1 week 

Follow up, 6 months, showed maintenance of 
correction, with normal motion of both knee and 
hip joints 
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AMNHE profound Influence exerted by the nor 
I m*l lotticuiar eteroenU of the ovary on the 
proper functioning d the organ* of repro- 
duction h*s been established by numerous w orler* 
during the p**t few\ ear*. It fia* been discovered 
also that *cme neoplasm* of the ovary wt capable 
of aaruming a jihare c d ‘^ibyBoi^c 1 Activity 
It remxined for Robert Meyer (4B-53) and 
Nermann (56-60) among other* to empfeadxe 
tbit in ipecai type* of ovarian neoplasia, the 
tamer cria retain their secretory function peculiar 
to the type of ceB ahteh they morphologically re- 
*crnbie- Recent investigator* (Meyer Abraham, 
Neumann) hare noted that enlargement 0 i the 
uterus, hyperptari* of the eodoriietrfam, and 
menstrual irregnkritie* mar be aaaoda tod at 
time* with new grow tba of tW character 
In the p rese n t paper the available literature 
pertaining to the two moat common form* of 
epithelial neoplasm of the ovary— ctescnbed under 
many different name*— which structurally imitate 
normal ovarian architecture baa been reviewed 
These are (1) the granukm aril ocojiiuin and 
(») the oophoroma iolScoiare or Brenner turner 
The granukwa cell tumor especially fa com- 
poaod of tte*ne morphologically and ftHJCtWPaffy 
—If the term function may be apphed to a neo- 
plasm— ffmflar to the ovarian parenchyma IV ide- 
fpread controversy ha* arisen concerning these 
tmguiar epfthehal grow tha, duefly because of the 
various designation* applied to them and, also, 
because of the varied hmnJogical features one 
may find in different area* of the same turner 
In this paper ail recanted cases of epftbebal 
tumor* of the ovary In w hich the fofhoilar airhi 
lecture a t» octatandmg have been collected and 

analysed We have made every effort to semjate 
the ToSfcukiGia ov aru (granola** ceO tumor) from 
the Brenner tumor (oophoroma fftrc^-epthebcana 
mudnoaum benignoui) 

In certain Instance* tha umaiagatioa *a* beset 
with cocaicterahle difficulty and in other* proved 
a eff-nlgh Impel trie This difficnltv arose Ixcaure 
•ever*! atbor* applied the name* Whculoca. and 
oophoroma to the name type of tumor or em- 
pteyod other term indiscriminately Fcr nstance 
the tumor* described by Loennberg. ' G*** 

sebaik, and Inguw a* fofhcuiotnat* are, *e be- 
hove, growth* of the Brenner type 


In Table* I and II there are portrayed r,ra- 
mariaatiofis of the cases of these two varieties of 
tumor a* described la the literature. Tumors 
identified a* granule** ceU grow tbs are luted b 
Table I and those fa ffin g la the Bremer category 
in Table IL 

More or less complete data, both cllnkml and 

S tthoiogietl' of 160 pxrmicsa cefl ton***, and 66 
reuner tumor*, ha e been revteaed, making a 
total of *r6 care*. 

Several author* reported their personal case* of 
granules* cell neoplasms In group* or series For 
Instance, Robert Merer record* 11 cues Ker 
maoner 50 cases, lodudmg one associated with 
ovarian tuberculosis Novak recently reyktered 
*5 care* Adding tbe foregoing 85 care* to the 
number peevioady men boned, **6, bring* the 
grand aggregate—- forming tbe bans of tha paper 
—to 3:* 

The granulosa cell neopiasm (CoCiailotna ovarB 
careiacrei* ovarfl foCiculoitte*) refer* to that ra 
rfety of necydaam of tbe ovary conwtiag of col- 
lect xxm of hrpt ceils re»«n Wing tbe rwrrui 
grannio** cells of the giwafian foflide 

In the typical type erf the tumor the cefl* are 
characteristically arranged m round or oral to* we* 
awooated m certain specimen* *!th cy*t» In 
some instance* the ceils are architect urafly *r 
ranged tn the form of cord* or tobuie* Occufcn- 
«U> tbe cellular form* boo may appear in *chd 
masses coo taming are** of hyahne degeneratteu, 
w loch impart to the grow th* tbe appearance of 
cyst* In atill other type* the cell* may be <fi*- 
pored in a variety of way* 

In certain section* of tbe tumor the cefi* way 
*Buroe a falhcie hhe itrocturc, while in other 
ares* the dupcmtloo may be m the form of cords 
or *trand* 

According to Meyer tb* Brenner tumor both 
macro*cop*ca!Iv and nuctuscopcalh’ differ* re* 
temDy from the granulosa ceil necrrfaam Genet 
rally U a related to the group of *crc*n cy*tr>- 
mata, a* *rii as to tbe adoxunatoa*, papeflo- 
matoua, and partial fifarumatoc* cy*t* 

Thh groath chsplay* a special teodency to 
develop cavities of varying *ire These tamHy 
contain either ctrfksd or mocoid material or both 
Tbe growth may occur as an lmffvJdn*h*tic 
hu*H solid mas* compored of cyCndrteal cell* 
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with or without cv Stic alteration It may , more- 
o\ er, anse in conjunction ruth large pseudomuci- 
nous epithelial ovarian c\ sis 

HISTORICAL 

In 1S90, \cconci observed a papillary growth of 
the ovar\ in which he found ovum-hke bodies and 
in which the parenchyma assumed a follicle-like 
formation Emanuel, olxmt the same time, en- 
countered similar findings m a bilateral ovarian 
carcinoma and he, accordingly , ad\ anccil the 
theory of the possible transformauon of follicular 
cells into carcinomatous cells 

In 1S94, there appeared articles bv Mengcrs- 
hausen and ion Kahldcn describing unilateral 
ovarian neoplasms which showed characteristic 
carcinomatous formation wath aUcolar structure 
The former author applied the term adenoma of 
the follicle to the growth, believing that the neo- 
plasm arose from the follicular epithelium 
Later authors described ovarian tumors dis- 
playing this peculiar characteristic and applied 
various terms to them, such as folliculoma ovarii 
makgnum (Gottschalk), carcinoma folhculoidcs 
(Me\cr, Blau), c\lindroma (Glockncr), granulosa 
cell tumor (Wcrdt), and fibroma ovani adeno- 
cysticum (Erankl) 

Brenner, m 1907, described three tumors found 
m elderly women These consisted of a cellular 
stroma, in which were scattered spherical and oval 
areas of epithelial nests The epithelium of these 
nests consisted for the most part of large poh gonal 
cells wath nuclei nch in chromatin To this tumor 
Brenner applied the term oophoroma folltadorc 

Mthough in some respects similar to the folhcu- 
loma (granulosa cell tumor), it is accompanied 
with a symptomatology somewhat divergent and 
it probably has a different histogenesis 

Plaut recently suggested for the Brenner tumor 
a name w hich describes the essential features of the 
neoplasm — ftbrocpUltcltoma mucutosum bemgnum 

HISTOGENESIS 

With regard to the histogenesis of the granulosa 
cell neoplasm, Meyer is inclined to believe that the 
cells of the tumor originate in embry onal paren- 
chyma rests ( Granulosa-ballcn ) It is the cons ic- 
tion of this observer that the origin of a neoplasm 
from adult granulosa cells is extremely unlikely 
He bases his belief on the assumption that the 
development of these cells is dependent entirely 
upon the life of the ovum He offers, as additional 
support of his hypothesis, the histological char- 
acter of the tumor cells, the tendency to follicle- 
like formation, and finally the effect of the “func- 
tioning” neoplasm on the endometrium 



I ijs 1 Photomicrograph of pmnuloNa cell tumor occur 
nng m a child 11H years of age. Reported b\ Dr Robert 
Mejcr 

Evidence adduced from the microscopical ap- 
pearance of v erv carlv tumors of the granulosa cell 
tvpe, as reported b\ Tc Linde and Gcist, together 
with the findings of cmbrvonal cell rests in the 
ovaries of the newborn, would seem to indicate 
that the probable origin is in the embrv omc rests 
of the ovarian parcnchv ma m the mcdullarv por- 
tion of the ovarv 

The epithelial construction or content of the 
Brenner tumor, on the other hand, does not anse 
from the ovarian parcnchv ma, but has its deriva- 
tion, according to Mcvcr, from special cells which 
have no relation to the normal tissue structure of 
the ovarv 

It is not unlikely that the Brenner tumors, as 
well as the ordinary pseudomucinous cv stomata, 
develop from Walthard s rests of cells in the 
onginal germinal lav cr of epithelium 

P VniOLOGV 

Grossly the granulosa cell tumor may vary in 
size from a mere microscopic nodule to a growth 
from 15 to 20 centimeters or more in diameter In 
outline the tumor is usually spherical or ovoid 
Sometimes the neoplasm is irregular m contour 
In appearance and consistence it resembles a solid 
growth In color it is usually pmkish white, but 
not the “dead” or “pearly white hue” which one 
finds in a typical adenocystoma 

The tumor is invariably encased in a rather 
thick, dense, fibrous capsule As a rule, it is 
freely movable and not adherent to the cir- 
cumjacent structures A large tumor is almost 



t't, M Bitmtt tuner Tk» phrtf*r»CTt<t»j* ptcwat* 
dMnclnmi.K p*dsn* 1 hr* pmm lrrrj*»r wrom*. 
rprtbctwl raram v*rr>*n a w»pe Tfcrjr »r* iwrtlT 

moUrr Tkty cwUui nn> Nimt» fijalsM hawk 
wtrrwnd tbr fplkdw*i They ait «b*B c yut (fV*t) 


jfl'traWy imodaied *llh a * 
aadte* Qo eectkm it u found g 
cvttK and partially *olxl The 
<X c rdkn*ah roior and tix 


atying dejp« <* 
pnerefly parmity 
inched «urf*ce a 


of a refer* ah color and abow* more or 5 e*» 
necrotic alter* two 

fflatologiollv the neoplaam may be placed in 
one of three oncologic ccoapt, according to the 


thefial Cell* Type - -crrxrtan caraooma aritli fa- 
Ucukad atrocture (aurdnotna fofhcukwde* ovarii) 
Type » — oT*rtan carcinoma * th preponderance of 
cyhndroid juncture (caronoma cylindroma to- 
*ura) Type 3 — ovarian caronotna with nurture of 
folhculcad and cyhndrotd atructare (camnoma 
f'Mtcztkndea et rrluidnasi* iewam) (Far ) 

The fcJBde-lilc bod** are cntnpaaod of rtwnd 
cell* of the granulosa type in which, n accne in- 
stance*, there are found radnakwa rcrerabJmg 
ora The presence d the latter mu emmeoaaly 
regarded hv Emanuel u actual ovular atructure* 
Meyer ha* looked upon tbeae area* of indmian 
*a collection* of colkad material 

A» reyard* the Brenner tennoe the* it found in 
ta vanetie* ( > the aohd form and (») in aj*od- 
alioo with paendomuciaou* cyatosnata (Fig* aa 


and ib) The aobd growth may occur with or 
without cy*t* of txy mg etc Tbe*e cyata may 


tb Brtener termor Partly VJWrd nut, won* 
«wU men rprtketw! omlm Tka octum*! oik at* 
zonm^memom by then- hmJI, dark *atirt (Ft* t) 

be lined with cylindrical ejdtbe&am which aecreta 
a mucoid material The other type appear* In 
the form of nodule* or neophatfc ma**e* In the 
wall cd paeudnmuanou* crat* Brenner tumor* 
artkng fa ovarian cyan ha c been described by 
Tahm, Trankl, Flebchmaon, and other*. 

The growth iudf bow tw r may vary to lire 
fretn a minnt nodule to a tumor comparable In 
■ae to a child 1 ! head A* a role the derdopenent 
of the neoptara a rather alow and rarely dot* it 
attain large proportion*. Ordinarily It may b* 
compared us cat t a cherry or atatlJ orange. The 
neopham belocg* to the carcinoma* Becatne the 
cbniatl cuarae d the growth 1* reUtmfy benign, 
many author* btfaeve that the tumor should be 
placed not tn the malignant bat te the benign, 
category 

* CJJWICAL riATC*E« 

The granakwa cefl tumor ufoaljy bvnim one 
ovary although Kver*l caw* of bflateral mrofre- 
meet ha * been obaerred Ordinanly the neo- 
plaim doe* not abow a tewiency to roetailawa 
A* alreadj mentioned in auc the neopiuxn 
var*e* from a m»cro*copicpartlcie to a growth ** 
large as a human head With reference to age, it 
ha* been found that the tumor* may ante at any 
perwd, though they are foand true frequently 

during the mawptaaal ytan or ahortly thereafter 
The growth a* a rale doe* not excite ouUpoken 
aymptom* antfl ft attain* the the erf an orrnpr t* 
larger Bearnae the cdh forming the hiatolcgkxl 
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Vic 3 Seven vcar old child prior to removal o! a hunt 
pranulosi cell tumor o( the ovarv Note the precocious 
development of breasts and heave jjmwth o[ puluc hair 



be 1 Uocntarnocrvph o'" knev joint of child a veil 
7.1th granulosa Cell tumor o( the ovarv «h nemu ripening ’ 
of the cpiphv «os 


background of the neoplasm elaborate the follicu- 
lar hormone (estnn, folliculm), a feminizing effect 
is produced This is manifested chteflv in the 
uterus and is characterized b\ vascularization 
engorgement and hvperplastic alteration of the 
endometrium Sometimes the latter becomes so 
decided as to assume a polvpotd phase Occasion 
alh , the mammarv glands participate also in the 
hvpertrophic or hvperplastic process 
The structural and hence the functional changes 
enumerated herewith arise not onh in the sexuallv 
actne indmdua! but thev also occur dunng the 
postmenopausal period, or in other words after 
ovarian function has entireh ceased Moreover 
similar changes ma\ occur in the other extreme of 
life for precocious sexual development in children 
is a common sequel of the endocnnologic function 
assumed b} the cells marl ing the morphologic 
histologv of the tumor 

Chmcallj, granulosa cell tumors are relativelv 
benign, and onh rarclv do the} break through the 
capsule, recur, or metastasize 

In Habbe's 33 cases, there were onl} 4 recur 
rences In 1 case recurrence took place in the 
abdominal wall 12 }cars after extirpation of the 
tumor On histologic examination the typical 


granulo-a n^mc structure was found Roentgen 
therapv causetl regression but death resulted in 1 
rear, from recurrence 

It 1- of absorbing intercut to note that several 
specimens of the granulosa cell tumor studied 
were it is reported associated with mvomatous 
changes in the utenne IkkIv It is therefore, 
regarded as pos'ible that the hormonal influence 
of the new growth ma\ be etiological!) related to 
the formation of fibroid tumors just as it is to 
hvperplastic alteration of the endometrium 
In support of the foregoing assumption, evi- 
dence more or less convincing has been set forth 
bv numerous investigators both here and in 
Furope among vhommav lie mentioned Novak 
Mover, behroeder, riuhmann Graves and Mazer 
It is gencrallv believed that continuous stimu- 
lation bv the follicular hormone m the absence of 
corpus luteum restraint is a common cause of 
endometrial hvperplasia together with menor- 
rhagia The excessiv e production of this hormone 
bv the activelv secreting cells of a granulosa cell 
tumor leads to hvperplasia of the endometrium 
and subsequent utenne hemorrhage 

\ recent studv bv Witherspoon of 150 cases of 
utenne mvonias, associated with the development 




of fofiicaW n at* of tbe ovary combined with 
«ceadre eitrin accretion, augRe*t* tbe ciet riop- 
raent of f>ktzrnj€m*tcna change* in the ®)o- 
metrium, due It *u believed, to prolonged 
hormonal attaoiaUom 


Of tbe 150 c*»e* of grtcuioaa ceil tumor col- 
lected from tbe literature In whkh tbe age U tbe 
paUent ru mentioned It ru found that 8 
occurred in children under tbe age of 10 y ran 
Seven were otwened In f* Denis aged 1 t 19 
Vrtrv In 63 (43 per cent) tbe tumor* treat 
between tbe twentieth and forty ninth year Sev- 
enty or 47 per cent of tbe growth* developed In 
imw aged 30 year* or roott oc beyood the 
menopausal period (Table II I) 

In a atod) of tbe age period with regard to tbe 
Brenner tumor it waa loimd that the growth moat 
commonly developed aftw tbe menopause In 
61 caw* of thia type recorded In tbe bier* tine arid 
In wtuefa tbe age m as registered 36 (58 per cent) 
arose in women well past tbe meacpaniaJ icon 
ho care m recorded as arising in individual* 
under the age of to }o*r* 

In Table H tbere are tabulated tbe chief aymjv 
tom* numfeated by u? patient* with t ffior* at 
tbe granulosa ceU type Uterine bleeding (meoor 
rharia, metrorrhagia) *»» tbe most frequent com- 
plaint More than 60 per cent of tbe 17 patient* 
•ufiered from uterine hemorrhage of tome »crt 
Eleven patient* complained of alternating period* 
of ameoorTbe* and menorrhagia E ve bad a total 
absence of tbe menstrual period Of the o 


patient* therein* hypertrophic chijora of lbe 
oresurta, 8 were children who were under tbe age 
0/ puberty In aue (fibtgd) the patient berama 
maacttllnhed It ii questionable whether tbe 
tumor fn thia patient wt* a growth at the tree 
granuloaa ceil vanety 

In Table V the avmptom* aralng In 3* patient* 
coffering With tumor* at tbe fi tenner type are 
lecwiled Tha growth doe* not term to t* ***> 
dated w Ith ccrtspacocan symptom* la 5 patient* 
there were t» local symptom* t attract atten- 
tion hot infrequently the tumor waa dactrrrrrd 
by accident for instance during autopay or at 
operate* for other condition* In » paUeof* 
Css per cent) acme form of uterine benwcriiage 
wa* experienced Otherwise ao aymptam direct 
Ing attention t the Dcopfaom wnu obaerred, Of it 
leaat dccc waa recorded 

mi c* axclosa cru. rcito * a no rxrcocrrr 

The derehwnent of * tumor tn tbe ovary of tbe 
granulosa cell form in miaou and in young cbd- 
3 ra>— because of lu elaboration of e*trm and 
aturtulaUQQ thereby of the reproductive organa— 
may remit often b preeooou* aeruaj derriepment 


(ftihaUs frrctx) 

In Tahir IT tbe dhueaJ record* of 8 cava of 
lexual precocity prcrvoUed bv granules cril to- 
moc* of tbe ovary meiud/ng our persocul case 
are Outlined 

It t* hkdy that re-erammatioo of ovarian aeo- 
pfcums beretefore encountered in patfenU with 
precocwn* sexual development would dbefcae * 
Urge percentage of granulosa cril nropbom*. 
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Fig 6 Section of granulosa cell tumor remov ed from 7 
year old child. Low power 


CASE HISTORA 

The patient, I C , aged 7 years, was admitted to the 
Jefferson Medical College Hospital on June 2, 193 r (Fig 3) 
The parents of the child seemed normal in e\ ery way 
She was the first baby , and the pregnancy ran a normal 
course of 280 days The deli\ ery was not seriously compli 
cated, although it was somewhat prolonged and was 
terminated by forceps Both the physical and mental 
development of the child was somewhat tardy Because of 
rickets, she did not walk until nearly 3 years of age 
Four months before admission to the hospital, she had a 
normal menstrual period, that is, normal as regards dura- 
tion and quantity of flow Up to the tune of admission the 
menstrual cycle ran a regular monthly course Coincident 
with the adv ent of menstruation, there was noted conspic 
uous enlargement of the breasts At the same time the 
mother noticed a rather luxurious growth of long, coarse 
hair over the pubic region and in the axilla: A few weeks 
prior to admission, there was observed, moreover, con- 
siderable distention of the abdomen- This increased quite 
rapidly shortly before the patient came under observation 
A physical study revealed the child to be subnormal 
mentally The head wa3 of the large, square type, with 
special prominence of the forehead The breasts in size re- 
sembled those of a girl at puberty The abdomen was 
markedly distended and was somewhat fluctuant A large, 
resistant, globular, though somewhat irregular mass — 
freely movable — occupied the hypogastric region and 
extended well above the umbilicus The distention was not 
painful, nor was it tender 

An examination of the blood showed a hemoglobm of 
80 per cent, a red cell count of 4,150,000, and a leucocyte 
count of 17,500 There were 432,000 blood platelets and 
the bleeding tune was 4 minutes The serologic tests — - 
Wassermann and Kahn — were negative The blood cal 
cium was 9 28 milligrams, the blood phosphorus 4 8 
mi l li grams, and the blood sugar 74 milligr ams 

On June 4, two days prior to the remov al of the tumor by 
laparotomy, the estnn pregnancy test was positive The 



Fig 7 Granulosa cell tumor of the ovary Authors’ 
case High power 


Ascbheim Zondek test was negativ e A roentgenological 
examination of the abdomen rev ealed the lower portion to 
be uniformly dense This had the appearance of being 
caused by a soft tissue mass The colon with its mesentery 
was displaced upward The kidney’s appeared to be m 
normal position and of a\ erage size There was no evidence 
of calculi in the urinary tract, nor could any pathologic 
\ ertebral or bone changes of the pelvis be discov ered 
The sella turcica seemed to be within normal limits and 
the clrooids were well formed There was no sign of intra- 
cranial disease There was, however, pronounced “ripen- 
ing” or precocious development of the epiphvses in the 
lower end of the humerus and at the upper end of each 
radius The epiphyses in the upper and lower ends of each 
femur showed signs of maturity, since these had united 
with the diapbyses of the respective bones This fusion 
had taken place extremely earlv and from 7 to 10 years 
earlier than under normal conditions 

On June 6, 1931; the patient was operated upon A 
midline abdominal incision was made and the tumor ex- 
posed This was found to spring from the left ov ary The 
neoplasm with the left fallopian tube was removed 

The right ov ary was examined and it was m all respects 
apparently normal 

The recovery of the patient was not eventful and she 
was discharged on the twenty first postoperatrv e day 
On the seventh day following operation the estnn 
pregnancy test was performed ana it was found negativ e. 

Pathologic report (Dr B L Crawford) The specimen 
consists of a somewhat rounded, but slightly flattened, 
mass which measured iS by 14 by 8 centimeters It 
weighed 1 250 grams The external surface — of a pinkish, 
yellowish, white hue — was fairly smooth, though some- 
what bossed. On one surface a portion of the fallopian 
tube was attached No gross signs of ovarian tissue were 
observed. The neoplasm was definitely encapsulated 
(Fig 5) 

On section the tumor was composed of more or less 
homogeneous tissue — grayish white in color — which. 
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TABLE I— SUMMARY OF GRANULOSA CELL TUMORS OF THE OVARY RECORDED IN THE 

LITERATURE— Continued 


No 

tear 

Author 

Age 

Diagnosis 

Chief symptoms and associated 
condition 

Outcome 

134 

I«3l 

leidler 

37 

Granulosa cell tumor 

Amenorrhea 

Recovery 

Hi 

a 

Neumann 

44 

Granulosa cell tumor (bilateral) 

Abdominal pain metastasis 

Died in 1 yr no operation 

126 

1033 

Neumann 

4S 

Granulosa cell tumor (blbtcral) 

Bleeding peritoneal metastasis 

Died in years 

H 

1033 

Neumann 

over 50 

Granulosa cell tumor (bilateral) 

Abdominal swelling peritoneal 
metastasis 

Died in M year 

laB 

1033 

Neumann 

54 

Granulosa cell tumor 

Abdominal swelling and pain 

Died in 6 months 

139 

BWI 

Neumann 

46 

Granulosa cell tumor 

Uterine bleeding 

Not given 

130 

ESI 

Neumann 

61 

Granulosa cell tumor 

Postmenopausal bleeding 

Not gnen 

131 

1033 

Plate 


FoBiculome hpidique (Lecene) 

Uterine bleeding 6 weeks amenor 
rhea 

Recovery 

133 

1033 

Szathmary 

44 

Granulosa cell tumor bilateral 
(qylindrofd) 

Irregular menses abdominal pain 

Died in 3 years 

133 



46 

Granulosa cell tumor (folliculoid) 

Irregular menses abdominal pain 

Died in 6yrs acute infec 
tion 

134 

1033 

Siathmary 

56 

Granulosa cell tumor (folliculoid) 

Irregular bleeding carcinoma of 
uterus 

Recovery 

*35 

B3H 

Siathmary 

Si 

Granulosa cell tumor 

Abdominal tumor 

Recovery 

136 

1581 

Szathmary 

47 

Granulosa cell tumor 

Amenorrhea and menorrhagia 

Not given 

137 

1033 

Siathmary 

45 

Granulosa cell tumor (folliculoid) 

Amenorthea and bleeding carci 
noma of uterus 

Recovery 

338 

1033 

Szatbmsry 

33 

Granulosa cell tumor (folliculoid) 

Uterine bleeding and amenorrhea 

Recovery 

139 

1033 

Szathmary 

33 

Granulosa cell tumor (cyhndroid) 

Abdominal tumor ascites 

Recovery 

M° 

IQ33 

Siathmary 

64 

Granulosa cell tumor (folliculoid) 

Abdominal tumor 16 ytv diabetes 

Died after operation 

— 

1933 

Brewer 

63 

Hyperplasia of granulosa cells 

Metrorrhagia 

Not given 

142 

1033 

Brewer 

50 

Hyperplasia of granulosa cells 

Irregular bleeding 

Not given 

143 

1033 

Brewer 

34 

Hyperplasia of granulosa cells 

Metrorrhagia. 

Recovery' 

144 

1933 

Wolfe 

27 

Granulosa cell tumor 

Uterine bleeding* abdominal en 
largement 

IN ell at 6 months 

U5 

1033 

Wolfe 

48 

Granulosa cell tumor 

Abdominal tumor 

Well at 5 years 

146 

1033 

Daffy 

38 

Granulosa cell tumor 

Menopausal 6 years no bleeding 

Recovery 

147 

1933 

Daily 

27 

Granulosa cell tumor 

Amenorrhea x6 months 

Not given 

148 

1033 

imam 

54 

Granulosa cell tumor 

Uterine bleeding - year* 

Recovery 

I4C 

1033 

Schulze 

54 

Granulosa cell tumor 

Utenne bleeding 3 months 

Well at zz months 

ISC 

1033 

Schulze 

47 

Granulosa cell tumor 

Utenne bleeding abdominal pain 

W ell at 1 > ear 

151 

1933 


27 

Granulosa cell tumor 

Menorrhagia 

It ell at i5 years 

152 

1933 


Not given 

Granulosa cell tumor 

Not stated 

Died in 4 years 

1 52 

1033 

Schulze 

Not given 

Granulosa cell tumor 

Not stated 

Not given 

*5' 

1033 

Schulze 

5i 

Granulosa cell tumor 

Irregular bleeding 

It ell at 3 months 

IS 

1033 

Lellbach 

60 

Granulosa cell tumor 

Irregular bleeding 

Recovery 

15 

1933 

Novak 

WO 

Granulosa cell tumor 

Sexual precocity 

Well at 2 years 

1 5 

1033 

Novak 

s 

Granulosa cell tumor 

Sexual precocity 

Unknown 

i5 

3933 

Novak 

6 

Granulosa cell tumor 

Sexual precocity 

It ell at x year 

15 

1034 

Bland 

8 

Granulosa cell tumor (recurrent) 

Sexual precocity 

W ell at t 3 ear 

1 6 

“7 

9] 3934 

Keaabey 

53 

Granulosa cell tumor 

Profuse menstrual bleeding myoma 

Recovery 


Granulota cell tumor* reported in groups Ueja-u Kenmunn— 50 Novak— 33 Total— 85 
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TABLE IL — SUMMARY OF BRENNER TUMORS OF THE OVARY RECORDED IN THE 

LITERATURE— Continued 


No 1 

l ear 

Author 

Age 

Diagnosis 

Chief symptoms and associated 
condition 

Outcome 

Ml 

ml 

Neumann 

66 : 

Brenner tumor (left) 

Not stated right ovarian cyst 

Not given 

Ml 

Hi 

Laser 

64 

FoHlculoma 

Found at autopsy 

Found at autopsy 

41 

1939 1 

cUcbter 

34 ^ 

Fibroma ovum aderrocysticom 

Abdominal pain myomata 

Recovery 

42 

1930 

fe Linde 

63 

Oophoroma fofficalare 

Irregular bleeding 

Well at 1 year 

43 

mi 

rssm\ 

41 * 

Brenner tumor 

Not stated myomata 

Not given 

44 

mil 

Meyer 

29 * 

Brenner tumor (solid) 

Not stated 

Not given 

45 

I9J2 



Brenner tumor 

Not stated 

Not given 

46 

1933 

Meyer 

44 

Brenner tumor 

Not stated 

Not given 

47 

1932 

Meyer 

Si ^ 

Brenner tumor 

Menorrhagia pseudonracinous cyst 

Recovery 

43 

1932 

MnndeUtnmm 

a6 

Brenner tumor 

Abdominal pain 

Wen at 3 years 

49 

1933 

Sdnffmarm 

60 

Brenner tumor 

Uterine bleeding' urinary incon- 
tinence 

Reaweiy 

m 

1932 

Sch iff maun 

61 

Brenner tumor 

Uterine bleeding 

No given 

51 

1933 

Plant 

54 

Fibro-epitheEoma muonosum 

Vwignitw 

Bleeding' abdominal rrelllng- 
pseudomuanous cyst 

Well at 4 yea« 

52 

1933 

Plant 

j 

37 

( Flbra-epithelioma muanosum 
benign urn 

Amenorrhea abdominal pain left 
ovanan fibroma 

Well at 1 year 

S3 

1933 1 

PLat 

S^ 

| Fib ro-epi th etioma muancmrm 
benignam 

Abdominal rrellmg- myomata 

Well at 2 M years 

54 

1933 

Plant 

52 

Hbro-epiththama muanosum 
bentguam 

Abdominal 5vr effing* myomata 

Rreo-ery 

55 

2933 

Plant 

37 

Fibro-epitheEoma muanosum 
benlgnum 

Amenorrhea, 4 mos. appendiceal 
peritonitis j 

Died after operation 

56 

1933 

Phut 

27 

Fibro-epithehoma mudnoscm 
bmlgrmm 

In term ms trail bleeding 

Died in 10 diys perito- 
nitis 

57 

2913 

Phut 

20 

FIbro-epithdioma muanosum 
benign am 

Found at autopsy' uterine perfora ! 
tloa, pregnancy 

Found at autopsj 

sS 

1933 

Plant 

73 

Fibro-epithcEoroa mucmosum 
benign nm 

Abdominal pam 

Not given 

59 

2933 

Abraham 

31 

Brenner tumor 

Uterine bleeding* abdominal pam 
myomata 

Rear Try 

60 

1033 

Abraham 

56 

Brenner tumor 

Uterine bleeding* pseudomucinous 
cy>t 

Recovery 

61 

1933 

Satirmary 

60 

Brenner tumor 

Abdominal pam and spelling- ovar 
ian cyst, myomata 

Well at 2 years 

63 

|P 1 

IB 

ID 

Brenner tumor 

Irregular bleeding* ovanan cyst 

Net given 

63 

lEl 

i Szathmarj 

3* 

Brenner tumor 

Abdominal swelling 

Well at in years 

6 : 

I 2933 

[ Snfhmaiy 

70 

Brenner tumor 

Abdominal pain, large cystoma 

Well at 3 years 

6 < 

$ *952 

j Satbmary 


Brenner tumor 

Abdominal sreffing- Urge cystoma 

Recovery 

6 i 

5 191 . 

t Maury 

TO 

Brenner tumor 

Bilateral abdominal raffing Urge 
cystoma 

Recovery 


though 'somewhat resistant, was throughout its extent 
rclaUi dj compressible and soft The tumor mass was 
divided into distinct nodules, but there appeared to be a 
1 usion ot the tissue forming the nodules, as well as the 
fibrous septa and capsule. Degenera tne changes with 
areas of edema were found throughout the growth. 

Microscopic examination of sections taken from \ anous 
portions of the tumor revealed that it was composed of 
rather large polyhedral cells. These contained a clear 
cytoplasm, but tbe nuclei, though somewhat small, 
stained rather deeply In some sections these cells were 
looselj arranged m a fibrous tissue stroma, while in others 


they formed solid clumps or gland-like areas, and in still 
others the walls of small cvsts These cyst-like areas bore 
a strong resemblance to the so called follicular cysts 
Even though numerous sections were taken from all 
parts of the growth, the cells were found fairly untfonn in 
alL The arrangement also was similar, the only variation 
was the presence in certain areas of smaP acmi and cysts 
No type of epithelium or other structure to suggest a 
teratomatous mass was observed. The fibrous tissue 
stroma of the growth was found rather abundant and in 
certain portions appeared as distinct trabeculm. The 
stroma was mostly continuous with the fibrous capsule. 
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tabu; m.— classification of fatttnts aC table v — smouitT or am or chanclojv 


UtmM U»*Jbn 

(»t*»*Tk*ik, irr^ftiUr U 


tfnnOJy w npttw 
Eatwcad breut» 
5cjt*I pwix^tr 


Uyperlndm*** 
AoodmtU £odi*j 
Xjottcd wrfjta 

RjnsBTrot t unxi of 


pwimcoaBt *»H7Ttaiin!y »o<rd Tbc«a», tefttlierwtUi 
tV ewdocr In* writ naluwl XUtomt m oat oat 
«UArft*( So, »D 2» uH, t ber» wrrr no A(at bttafcnia&y to 
Iwbol bj(h itr rt* of MbcttuicT Trxm tV prr- 
(V*»Mtln* type of ctO, tofetbrr wtli tb» todeiCT &» 
th* fmwilwi trf *ao» uni eyits, ti* tsncr *** beird 
tqw c M MMobrT of tV fnjadaoo cefl troop *»d •anrd 
tii*ty tS* d*t»*» ml (nmb«3 «H teener tf tV oT*rf 


r*0ovnc lb* *pe*»t** (J 6 j ) tV p*dr»t <bd 
»c 4 nKnMmtc tar 6 antu, *r ntil jirjuy 5 J 3 At 
tho U r*» tb* iau wT jmj J flow tppeurd ralVr — crptrtoc fly 


period a( j racalW, or onld toe «*» rr*d»ult»c! to 

tW t* j, « jj At Liar U»1* lVtt •*** 

foand l*iw rirforntnjU cmm Tt»» m* fredy wArbie, 
w u rtut bn* t» mu or Tnur i b«t ftot trader 


ter* *rs *i*l, paHlr. TV (<ti» Wood Ust of 1 tank 
*jkr! OokfirtTaer bkrvrw, pauurr n «u. *im W 
*B«rfaf pttCOuT *nc homomt irtl W tie Wood Tin 
nsttVw, tnmo ir*« m< deodcd. twt •dy raltr 
fnutr* 

A wonltrookrpc **mij dj»ck»*l Wnp» a tW 

Vwrr njit port** of tW tWom k*4 •rnood !» d» 
pVc* tti hepatic Zsnrr* of tV colon *frr*rd 


CELL T0MDX5 ASSOCIATED WITH ttXUU 

precocity 


TABLE IV —ANAlYKIS OF SYlfFTOJtS Of 169 

fatuxtb 



TABLE VL — FOLLOW TJT Of CASES OF GFAJTO- 
LOSA AND BXrjfXtl TClIOt* OF VfX 
OVASY KJCSTED IX THE LlnaATCTtE 


D**l »fta « y**r» 

F<xmd n mtopay 

Died, oMtaatMa (*• apmuco) 


Tbcrr ra m «i fcir » c» of cutMtJttK dfj wi tm Oh bp 
ot tbo adMfdjma Thor wort, fort hmun to X a y 
«<im «f txttftxai to dw rinfl, to 1*7 «f Ow tbwrc*: re 
tawA*r w tt bcK, U the booa of th« prim, or to the Vt 
ro od if ct 0/ tin cxtmritxx 
£b tup tJ 19, «5t. hqjerotaeiT **• paiormeA *** 
A.f» araptMBL udu r* tU roper; 1, m to ite. am, 

ccmtzru riwj caHMeom, t tt>* (Krrth ranorril p< e 1 Vrfl 
rxt head torofi or tka r*k; mjy Tim ttfri ber 
Ik tany ttaf faBepix tuV ru naaentd A *djf*t* 
byrtmcloKy »»• petwwd tthtmrattm* 


O* lU fcnrtr»»lk cky (otkr«t»i opermtkn lit 
LcnAci uf »*ut» U*i» of tW eno* wtn »tj»irr» ttt 
■Mtfs rftn tb» «pent«, Orictorr OH, lhrrr ***** 

fCTpwxKw mrii Hi e <J tV p»cti7 Toepmm 

but o «jtl |mnt n rbowUnr* At lbj» t f* *** 
ntrm tot of tii wn»r «m r*Tt»t tW irteo^ 

pltntury >rl borsoM rtt of tbr biood **» »t*WT po» 

tr. {Rructwo ) TV Mtn» Wood tot m 
r«l*Ut* (»t B l Ctvrtard) TV t eam 

•peejo*** prr«T«red from I C c«*Ht« «f ***»■ •'*** 
tm*td*dy tVfxd. fwsaAd ttA fUttrwd, tarn ■■■. 
rfcxk wrxV ^£<3 (tuM. Jt »f«orn kjr I J 
ce*tir«rtor« I fe*rt*l tbr twtw rrmrmUrt dm*/ a» 


ctxlntlm l fr*o»l Ox twnw rvm^tbia dm*/ O" 
am* pemoamfy rtXAWxrd .. 

Tbc*cOjao**i tVfonoer pinrtk ww» uX»IW»»d o« 
brtabfxr rtroetor rf tb* !•* ^ ** 
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essentially lie same In tie second tumor, however, the 
tissue seemed to contain more edematous fibrous stroma 
than was found in the first specimen The tumor cells 
were identical with those studied in the first specimen and 
resembled closely granulosa cells Sections from the 
uterus were also crammed and these showed an endome- 
trium which was quite mature and in the interval stage 
Diagnosis Granulosa cell carcinoma of the o\ ary 

ENDOCRINE ACTIVITY OF GRANULOSA CELL 
TUMOR 

Reference to the internal secretory influence of 
tumors of the ovary' of the granulosa cell type in 
bringing about marked endometrial hyperplasia 
has been made, particularly by Meyer, Schroedcr, 
Neumann, Habbe, and others 

Hyperplasia of the endometnum with bleeding 
as an accompaniment, alternating periods of 
amenorrhea with menorrhagia, is the result of the 
action of estnn (female sex hormone) produced 
by the pathologic granulosa cells In these cir- 
cumstances the mechanism of the menorrhagia is 
precisely the same as occurs in the pituitaiy de- 
ficiencies with persistent follicular cyst formation 
The typical endocrine effect is noticed in mature 
and elderly women, in whom there is brought 
about enlargement of the utenne body and alter- 
ation in the endometrium 
Attention has been directed to these changes by 
numerous observers, including Aschner, TieLe, 
Neumann, Meyer, and Klaftcn 
Occasionally one encounters rather profuse and 
almost continuous bleeding Indeed, the hemor- 
rhage may be so severe as to lead to profound 
grades of anemia This may be followed at times 
by varying periods of amenorrhea In sexually 
active women, the remov’al of a granulosa cell 
neoplasm is usually followed by a regular men- 
strual function 

By laboratory investigation, Schuschama has 
demonstrated the relationship of the hormonal 
influence of the granulosa coll tumor on utenne 
bleeding 

lie records the history of a patient, 67 years of 
age, who was operated upon for a granulosa cell 
tumor q years following the establishment of the 
menopause Before operation a quantitative esti- 
mation of the total amount of follicular hormone 
present in the urine and feces — covering a period 
of days — deposed 975 mouse units Within 

10 davs following operation, there was an impres 
sue reduction in the hormonal content of the 
cvcrct 1, and 10 v cchs follow inc the operation no 
trace of the hormone could be found 
l’nor to the second operation in our patient 
large quantities of the follicular hormone were 
pre-ent both in the blood and in the unne The 
absence of this substance in the blood and in the 


unne some months after the operation indicated 
the complete removal of all granulosa cell tissue 
The mildly positive Aschheim-Zondek reaction of 
the blood serum, however, probably v\as an ex- 
pression of compensatory effort of the antenor 
pituitary' gland to counterbalance the lack of 
ovarian activity 

In the numerous reports of the syndrome of 
sexual precocity recorded m the literature, the 
condition is asenbed by most authors to disturb- 
ances of either the pituitary body, the ovaries, 
the adrenals, or the pineal gland 

It is pertinent to point out, at this time, that 
sexual precocity may be caused by the assumption 
of endocrine actiynty of ovarian tumors other than 
the granulosa cell type Trank, for example, re- 
cently reported 2 cases of precocity due in one 
paDcnt to a malignant teratoma and in the other 
to an embryonal alveolar carcinoma 

In view of these observations, it is highly prob- 
able that microscopic check-ups of ovanan neo- 
plasms removed from patients exhibiting frank 
signs of sexual precocity' v\ould reveal probably in 
a large number of instances growths falling in the 
granulosa cell category 

ULTIMATE FATE OF PATIENTS WITH GRANULOSA 
CELL TUMORS 

In Table IT there are listed, as recorded in the 
literature, the ultimate fate of the patients v ho 
suffered with granulosa cell tumors of the ovary , 
as well as tumors of the ovary of the Brenner type 
It will be observed that “follow-up” data were 
available in 96 cases of the granulosa cell tumor 
and m 39 cases of the Brenner neoplasm 

Recovery following operative removal of the 
granulosa cell tumor is recorded in 32 patients 
Forty -two patients were reported well for periods 
varying from 1 to 10 years or more after oper- 
ation Twenty' patients died at varying periods 
following operation Two died of metastasis 
within 1 y ear— -not operated upon Tour died of 
metastasis w ithin 1 v car of operation The others 
died of different causes 

With regard to the Brenner tumor it will be 
observed that 27 of the patients were 1 nown to be 
well at varying penods following removal of (he 
growth (Tiblc \T) Six patients died v ithin 1 
year following operation Of these 4 died within 
1 few davs after operation and a died within 6 
months One died of metastasis The cause of 
death is not given in the 5 others 

SL JM VKV 

1 1 he available literature regarding granulosa 
cell tumor of the ovary (folhculoma ovanij and 
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ad* 

the Brenner tumor (oepborero* foffienlare} bu 
been reviewed The cBalcal daU, fadoding th* 
age of the patient*, chief tympton:*, ditwno®*, 
pathology and the aitfanate outcome of tie pa- 
tient*. have been presented In tabic*, 

3 Individual •cEnmarintScc* ci 160 case* of 
the grannloaa cdl tmner and bo ca*e* of the 
Brenner tumor aw recorded. Tl**e together with 
85 ewe* of granakua ced tumor reported in 
group* make * total of 31 1 ca*«. 

3. Clinically the grannie** cell and Brenner 
tumor* are relatively bento. Only occariotafly 
do t bey break through toe capable recur or 
tneta*ta*fae. 

4. The p-umlo** cell tumor occur* rpo*t fre- 
quently after (Ik numopatae. Seventy or 47 per 
cent, erf the growth* herein reported <*rreiari«l in 
wtttven aged 50 year* or more- Ukewke, It «i 
noted that the Brenner tumor occurred ia 36 oc 
50 per cent of the nm in women atQ past the 
menopaaaal year*. Seven c*»ea of granuWi ctG 
tumor however occurred in cbOdreo under the 
age of 10 year* 

5 Uterine bleeding (menorrhagia, axWa 
rhegin) wn the nw*t common moptom mani- 
f fated by patient* with the reunoixa ccH tumor 
Sirty per cent of the ny patient* in whom «ymp- 
Ictm were deacribed crwiplained of thi* ryinpOxn. 
The Brenner tinner doc* not »eon to be Mand- 
ated with CDiapktxnM *yrnptoca 

6 Granola** ceil tumor* occurring In children 
are prow to induce precodou* lernti develop- 
ment A peoonil at*e of a granule** cdl tumor 
ariring fa a child 7 veara of age, who underwent 
marked aerua] devrioptoent, k recorded. 

j Data mucem fog the final oataane were 
available in $6 ca*e* of the grarmlon cell tumor 
and in }9 caaea of the Brenner tumor Forty two 
patient* with the granule** ceil to mar were re- 
ported »eD for permit varying from 1 to jo yean 
after operation. ahBe to patient* died at varying 
period* fofkrwing operation Four <rf the* pe- 
tienU Rjccumbed from metaataae* within » year 
after rtmoval 0/ the ncojfawn Twenty-arren 
patient* in whan the Brenner tumor wa» found 
were known to be wtii at varying period* follow 
fag operatise Sir died within r year after opera- 
tion One p*t*ent of thi* group died fro*n me- 
ta*ta»e* 
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THE PROBLEM OF GASTRIC RE- 
SECTION FOR DUODENAL ULCER 

M ORE patients, perhaps, are develop- 
ing recurring ulcer after partial 
gastrectomy and partial duodenec- 
tomy for duodenal ulcer than is apparent from 
a study of the literature. By gastric resection 
and removal of the duodenal ulcer, the surgeon 
hopes to accomplish (1) removal of the 
ulcerating duodenal lesion, (2) removal of 
areas of gastritis, involving the antrum of the 
stomach if such areas are present, (3) reduc- 
tion of gastric acidity to the point of relative 


lesions are present in the duodenum, and that 
removal, in the course of gastric resection, of 
many of the large, infiltrating, perforating 
duodenal ulcers carries a nsk from five to ten 
times that of gastro-enterostomy That re- 
moval of a hemorrhagic duodenal ulcer is 
essential is not a proved fact Studies of the 
results of various operative procedures for 
duodenal ulcer have shown that gastro- 
enterostomy alone will protect the patient 
against recurrence of hemorrhage m 8 2 per 
cent of the cases, and of equal importance is 
the fact that, should hemorrhage recur after 
gastro-enterostomy, it is seldom of senous 
import 

The association of gastritis and duodenal 
ulcer is strikingly infrequent among patients 
operated on at the Mayo Clime, it occurred 
in less than 10 per cent of a group of patients 
on whom gastric and duodenal resection was 
performed m the treatment of duodenal ulcer 1 
The argument that partial gastrectomy re- 
moves, with the duodenal ulcer, the areas of 
gastritis, and that such areas of gastritis are 
precursors to the formation of duodenal ulcer 
m the stomach obviously cannot hold m these 
cases 

Main t ain i ng reduction of the concentration 


achlorhydria, and (4) relief of pylorospasm _ 

and provision of a means of increasing the of hydrochloric aad in the gastnc secretion by 
rapidity with which the stomach empties medical or surgical methods, however, v.ould 
Removal of the duodenal ulcer as a part of seem to be of primary importance in the treat- 
gastric resection theoretically is valuable, es- ment of duodenal ulcer It should be remem- 
peaally if the lesion is of the hemorrhagic type bered, however, that achlorhydria occurring 

is would assume greater importance were it subsequent to operation on the stomach for 
not for the fact that a properly performed duodenal ulcer, whether the operation is 
gastroenterostomy resulting in a properly , ^*^^525 “> d fdwaoR n*iter a com«m«n onesom 
functioning gastro-entenc stoma will be fol- “ d in £ 

1 ,.. t r 1 _ l\ ultimo, tod Church G T Guinea » n' 

lowed oy neaimg of whatever inflammatory rc ^ 1 ^ on t0 uLn m, 
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gwtrfc and doodortl resection (partial 
trectomy) or pcwterior gastro-enterostnrny 
fa mofrt case* fa a matter of relativity addity 
U reduced because of cSfation and nentrallx*- 
tfoo of the gastric accre ti ons by reflux of 
Intestinal secretion* ratter than because of 
actual failure of the remainder of the atevnach 
to accrete hydrochloric add. Stimulating 
gastric weretwn by Injection of histamine In 
many case* affl produce a measurable were 
tion of hydrochloric add even after operation 
has been perfo rm e d 1 

It appear* that there la lea* tendency to re- 
curring ulceration after any operation on the 
ftomach and duodenum for duodenal ulcer if 
relative achkwhvdri* occurs. If relative 
achlorhydria followed in all case* In which 
partial gastrectomy has been performed, the 
Increased risk of Rich a procedure over gastro- 
enteroatoroy might be warranted. That such 
a atatc of relative achlorhydria frequently 
fails to occur ta yet b not wtD known. In one 
Urge aeries of cate* m which tabtotal gastrec 
totny had been performed for duodenal ulcer 
relative achlorhydria was obtained hi but 
56 per cent of cutes * 

On the other hand, a marked reduction in 
acidity usually occur* following a properly 
performed posterior gaatro-enterottonay with 
a resulting property functioning stoma, and In 
some caws relative achlorhydria fa obtained 
The degree of reduction of gastric acidity fol 
lowing gaatro-cntcroatocny in aome cate* may 
bo greater than that width ocean when 
achlorhydria falls to develop after partial 
gastrectomy apparently bold* true re 
g&rdle** of the amount of ttomach removed, 
abort of total gastrectomy In comparing the 
relative emptying time of the remaining por 

*rETJKEJfcrsr^“ en, — - 
-15} 1ZZSSZZJ ■SLfS-UiJK' ■s'sr 

Qn«n I »md [ «V »t t -*4 


tion of the stomach following partial c**trtc 
tomy with that when the atoma b ftmctioui^ 
property following posterior gastro-eaterov 
totny it would appear that hi thb reaped the 
one operation fa not superior to the otto 
When, boaerrr direct aoaatocnori* of the 
gastric re mn a n t and the duodenum (Billroth 1} 
ha* been made there fa an apparent "bold ep 
or delay caused by duodenal peristaltic ictfr 
Ity width doe* not occur foUovrlag the Pilyi 
type of procedure. 

The problem of whether or not gastric re- 
wctktt should be performed seem* to a»cm 
duodenal nicer only not gastric nicer for 
morphologically and biologically the two dlflor 
greatly The possibility of caranocnatwa 
changes occurring In gastric ulcer aod the 
small Hkehhood of their occurring in duodenal 
nicer fa wdl known. Smflariy diflerent re- 
sults follow similar operations used fa the 
treatment of these separate lesion* Almost 
never doe* recurring ulcer follow such pro- 
cedure* a* (z) erdskm of a gastric ulcer and 
gastro-enteicatcany or (*) partial gastrectomy 
lor gastric nicer 

In abort, the surgical problem* of today as 
applied to dDoderuJ uker aeon principally 
con censed In the selection of a procedure which 
will sufficiently reduce the acidity of the 
stomach and increase the rapidity of gastric 
emptying at a low risk. Since gaatric and 
duodenal nkm difftr morphologically and 
biologically the problems presented are not 
parallel. The case for subtotal gastrectomy 
with rOTtrr»l of the duodenal ulcer remains 
one for farther study during which tfme 
gxstro-enteroatomy should coo throe to bcW * 
poaftloc of high regard /or It wffi give good re 
salt* at low operative risk, in properly selected 
cases In which the response to a property 
carried out medical regimen has been in- 
adequate Waxiva* Wattzm. 
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feeding b <Jbcu**e4 xaAtf general pctocfaie* an 6 no 
p«tlcvikr food or formal* fa enrphiriaed over other 
equally r»d c*»cs A vrinaUe feature fa a *ectkm 
mj the antidotes foe ibe covamcc pcfaoo* found fa the 
medicine chert. 

\ oiurae MI fa Intended u « fa lie 1 b pediatric* 
te i be bo*r prtrtiiicoct and it b a eO written from 
lib rkwixint Jcmtr* C- Catrrt 


’’T'ltt'. re*e*rche* of th* rirtoc* larcrtlgatoca In Use 
* rrport of th* Imperial C inert Research Fond 
to r f)ij- 014. cewtitot* lot mating and valnabk 
addition* to oar Irwwkdge upon these »ublecl« and 
tfwy havi been carried oct with the arimtiic aeco- 
r*ty charad eristic of the worker* Th* coocto**oo* 
upon the qncalkw of the raoda of tctloo erf rufiadoa 
are o( apedal Interert becacae of the drfhrrmct of 
opinion that rtffl culttt tpaet th* «cbj set 

Toold* conducted hirtotogkal rtudie* on £ he 
*bU tnmor* of the foal sith apodal reference to 
metartatle growth* and fcraad ityffridaal charac 
trrirtica fn different (train* and »I*o dam parallel* 
with human tumoo Io thvmu*, peritoneum, cma- 
cle, and kidney b* otwemfl pcoiiCmtknu of the Ia- 
vaded tfaroe* comparable with the coUatrral h yper 
plariaa of human tumor* It waa afao demon** rated 
that ihffermt timer rtraltt* har* dtrtlnguuhing 
chart clertttk* of grostb and dkaenrfnatloc which 
*tv crtMtittd indeSrtkdr When part of the thynra* 
of the fowl U removed, minced, and re iacoriaied 
loto tha bmat of the HIM bird, there fa, ftret, 
neuoai* tovohring particularly the thymocyte* It 
U quite evfckat that the potential! tie* of thymic epw- 
thtttum art completely resitted only under aboormil 
conditio** 

11 a teem rtndkd the dJrct of Ur cancer In take 
ra*Iat#iD*d oa diet* wwpfemrnted with fre*h brer 
and found an Increased cardncgnwb In each ant- 
mala. Thta waa Iwbcated by the earKet appearance 
Of benign wart* and alw th* fact th«t larger mm- 
ben f ardmab developed benign and malignant 
(Ltokakw* On th* other fared, the average In terra! 
of dm* bet een the £r*t tar treatment and th* 
development of malignancy waa not reduced whem 
the dwt *a* mppiemented with fre*b brer The** 
wperinwnu latgwt that th* drrwiopcxin of be- 
nign hyperptoat* and the mtnoqomt drrdopoeftl 
of malignancy art coodatlooed at kart parti r by 
different fact caw Watsoc abo observed aa increaead 
tamer rapeese atwn the amottnu erf fiver led »n 
varied within aid* hunt* and *te when th* adnrw*- 
Utratioa of brer U delayed until the Rath aeek of 
tar treatment Th* factor or factor* in fmh brer 
TOpceafble tor the tncrctwd retperwe are ccnnpara 
ti «y be*j-*tabl* 

lJondog conducted miercancmeratioa *tod*e* <-* 
tai ttnaoca H\ m**n* of emKient nd irrfbmt 
pbotor o krographa t u demot»trated that detailed 
comjttrfacra can be nude betwet* th* tah of the 
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hyncTtropbird tarred din and that of the carefnotm 
«p* to tbefr rarying itipi of differentia tioc. A 
tether etody b reported by the *am* author smew 
th* action of radtan on the Imxjaolc (trvctme of 
tew* crib The *nufmnm Inert*** of referral aaiu 
occara oo the *trih day fofkreiag irradiaiicn 

Crabtree and Crtnzrr deal »J?h toe of r*- 
tfiwn upon cancer cefh These aottera coocteded 
that anactptibfhty t radtom ia not a hxe.1 property 
c< a gfvea ttfl, fatrt rtrict aiih ft* eotireoaeBt 
Anacsofefatl*, hydrocyanic add, and cold dlatohhed 
th* functkmal activity of the raarfra tore oechanlim, 
lmt th* effect on the naceptifautr t radium H not 
th* aamc. A&aerotd**b tTindiitaned wureptitallty 
to radtoa » brmu hydrocyanic add and cold la- 
crea** *o*ceptibIbtT to nuBura In third paper hj 
the** othoo, th* condrafofl U drawn tk*t v 
njn hare th* mm* bJolo*ic«l effect cm canocr cefl« 
Im Wbv a* * rnittnre of 0- and y-ny* Under 
both drcumataac** th* tejetiocai date 01 the 
respiratory mechankm determine* the bWogicaJ 
re^>oo*e of the ceil I* the tofkrerfng piper C«mer 
feared that (pcetanece* mammary caraaocnata of 
the rnocae abow esnsidenkle diffrrtoce* in tftfir 
•etwltfvitjr t radhrm No evidetwei wa* obtaiaed In 
todKate a rtfmnlatloa of growth or -enhanced m*t 
■•Utic dhaemlnatioa by radium Th* proce** of 
regre**ion of the mdioarnaltiv* tuiwo** » believed 
to be doe t damage tofijetod oa both the tumor and 
the tumor bod In the radkxeakunt tumor* Irradia 
tiow doe* not produca macrophap bivaaioc Tb» 
ability to bring »boot the ioai daapoeaiwva of * 
mafigoaat new-growth by an agent wMcb doe* not 
kQl all the maligna* t cefia directly *ugge»l» t the 
author th* pcwnUHty of a *y*tank treat meat of 
cancer akmg the *ame fine* 

Th* laat two paper* are by LadtonI Rymtaasaf 
csceQent dark groond pbciugrepfe* dsatmguWdng 
fe* rare* are dcrimatfited between Ujeoot wO» and 
***ori*tod m*cropb«ge* «*d &hrofcf«U A new 
method of Uafning fatty imbalance* 1 b firing ad- 
tare* a presented ft i* *apt»ted that the pfafom 
membrane of malignant ml* i* retadrtly rich to 
fatty *ab*taocr* M x Const 

IN hi* fa»k of you page* Dr Goideieher hi* I 
i tempted t core? nc* only th* natWogtei 
phyrioiagy dfagsoar*. and tmtroenl of tb* gland* 
of Intern*! *ecirtww bat *Uo to duare* thrir imffa- 
ence to chaonka of wain two, organic and mineral 
jnrtafaoffam, laiectjc®, locomotive, Ewychfatry t<* 
thaimoiogy and derma totogy Thfa b ahaort too 
tmfatioa* a task TW bridge of hypotheai* to many 
retatwfiihJjH *tndi«l becoow m grrst tb*t ew»- 
cm»togy ta cfucredtted rather thin eafarged 
The present* tioa u aaade u a peraaaa] offermg 
wilboat review of the work of others Thfa fa te«- 
eaUag arri vaiathi* but atttenuEt* of resolt* aheww 
then be accompaakd by »o»d* dat todlcatfng the 
eipcrtoscs bode of the cfainw roadft- For tneurce, 
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duodotyrosin, recommended for the medical treat- 
ment of hyperthyroidism following the work of 
Abehn at Bern, to whom no reference is made, is 
represented as being “the biological antagonist to 
thyroxin” and a “satisfactory antidote to thyroxin ” 
This claim has not been substantiated bv others 
attempting to corroborate Abehn’s nork It is un- 
fortunate for endocrinology that any false hopes 
should be raised A rather speciakstic bias is also 
suggested by the introduction which states that “an 
underlying veded endoennopathy should be sus- 
pected in all cases m which the symptoms observed 
are not satisfactorily explained on the basis of 
demonstrable pathological changes ” Would it not 
be just as valuable to consider an underlying veiled 
infection, malignancy or neurosis? 

If the book were an informal discussion based on 
the author’s extensive personal experience it would 
be welcomed by students of endocrinology, but m 
its present form as an authoritative guide to prac- 
tical endocrinology it fails of its objective 

Patti. Starr. 

'T'HE book 1 of Lockhart-Mummery is not an ency- 
clopedic treatise on the surgery of the rectum 
and colon but records the author’s own experience 
and very largely voices his own opinion on the sub- 
jects In this edition are emphasized particularly 
aseptic technique, improved methods of anesthesia 
and rational methods of after-treatment of rectal 
operations The chapter on diverticulitis is espe- 
cially good 

Almost every reviewer takes exception to certain 
omissions or commissions in a book under scrutiny, 
and I would therefore call in question the omission 
of any mention of lymphogranuloma inguinale as a 
cause of rectal stricture The statement that the 
operation of choice in severe ulcerative colitis is 
without doubt appendicostomy , would be skepti- 
cally received in this country where lliostomy is 
done with the purpose of sidetracking the fecal 
stream from the ulcerated colon 
The author very properly classes the injection 
treatment of hemorrhoids as palliative and says that 
danger lies in its use by those who have no special 
knowledge of the differential diagnosis of rectal 
lesions 

In discussing prolapse of the rectum, he states 
that the condition usually corrects itself in children 
if the nutrition and habits of eli mina tion are prop 
erly regulated 

As Dr Mummery has been an ardent advocate of 
perineal resection of the rectum for carcino ma after 
preliminary colostomv , one is not surprised to have 
the safety of the operation emphasized but rather 
questions the statement that “there is no doubt 
that the proportion of cures on a 5 year basis is 
higher than with any' other method." In his own 
senes of cases, he has a 4 per cent mortabty and a 

RyCTUM AKD Couiv ASH THU* SUIOICAi T»HAT 

"nU)' “ B 


52 per cent 5 year cure In the abdominoperineal 
operation, the mortabty in his hands is 15 to 30 
per cent 

In general one can highly recommend the booL as 
containing much sound advice and wisdom, espe- 
cially as it concerns itself with the treatment of 
lesions of the rectum Vep.sov David 

T HE last volume, XII, together with the index of 
the Cyclopedia of Medicine 5 is now available It 
is well to recall that Dr George M Piersol is editor- 
m-chief and he selected a group of associate editors 
to assist in this big task of arranging the whole field 
of medical endeavor into an alphabetical svstem 
The material has been supplied by other associates 
selected because of their pre-eminence in their spe- 
cific fields of medicine and medical sciences not onl\ 
from most of the great medical schools of the United 
States and Canada but also from many of the coun- 
tries of Europe, Central and South America The 
volumes are of convenient size (7 by id) of 700 to 
1000 pages, m attractive flexible green bindings 
The material is well printed on substantial paper 
The disease entities have been discussed in an orderly 
way from the standpoint of etiology, pathology, 
symptomology', differential diagnosis, and treatment 
The operative technique together with pre-operative 
and postoperative management has been empha- 
sized in the care of the surgical disorders, gynecology, 
obstetrics, opthalmology, and otolaryngology' 

The twelfth and last volume has for its first topic, 
“Tendons, surgery' of,” and ends with "Zingiber, 
its preparations, doses, physiologic action and 
therapeutic uses ” The index of 415 pages is to be 
replaced with each annual supplement which Dr 
Piersol plans to bring out to cover the rapid advances 
and constant changes taking place in medicine 

M Herbert Barker. 

T HE text entitled Modern Operative Surgery , 3 
edited by G Grey Turner, should at once be- 
come the outstanding book m its field Written by 
a most formidable group of English surgeons, unit- 
ing m an effort to present an authoritative survey 
of the whole range of modern surgical operations, it 
covers its purpose excellently Aimed to appeal 
primarily to the surgeon, it not only gives the de- 
tailed technique of modem operations, but offers 
also the choice of operation as well as the prepara- 
tion and after-treatment of the patient so necessarv 
to a happy result One statement in the editor’s in- 
troduction — “the proper operation clumsily per- 
formed is much more likely to be successful than the 
wrong operation however brilliantly executed” — 
portrays the aims of these British surgeons 

Several of the chapters are of necessity brief, but 
i with few exceptions deserv e especial commendation. 

I r V rn \, G»fse Moms Picool 
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The two chapters by V? Sawpaoe ItaotOy oo Prln- 
cfpfe* of the Operative Treatment of ilaltjoafit 
Dztcuc, tod Operatic™ «i the Bwa are n aOy 
mofthy example* end should be of particular faterat 
to a£ medfcal mca ao rifuBkant h the rrarterlal con- 
tained within. One of the Biaalerpfrces b the chap- 
ter <» OpcmSota or, th* Stomach u rrrbcd by 
A J Wtitoo. Walton* experience 1* perhaps 
aecood t nene and 1M1 knowledge b miei-pittidy 
reflected Ln hb chapter cv, raatric aor puy 

Too twichcwne* be »ld fee these twu rohiEie* oo 
wcujety for It w wild mean reporting again 
and ayain, Every fceld of Kir™? b covered, and 
<xr. cred ntt racall.r well. Each chapter k lignificaot 
Both rolnmea arc profoaefy ifloitrated If tJrm 
Oftrtfm Strrcrj will meet IroUnt and heartfelt 
approval b> trrrr mirpxtx, for U bridges a tre- 
mendoua jap which heretofore bat re-rilwed na- 
tenanted. IUjox L Gicrxr 

'T'HE three fcatafaed p*jr rocecgraph, which U the 
‘ third pert of Vofatnc VJII of \dt fitaJAnci 
dir GyiueMtp* dealing with Infection* of the 
teinale gentlah*, b devoted t a cnewldowtioe of 
gonorrhea. The attempt hu been made to hate tkb 
volume «w ydoredlc and all todaalve, u are the 
other rolome* of this /ZaWtori A trrroendcca Ub- 
llntraphy <d thirty-all dnaety printed p»*e» k there- 
fore lacftwled, thi» miking It too cuwbcraocoe kn 
tha arerara reader 

Tha teintne u for the moat part akctch&y written 
One aoawsta that It m anapiy an enlarged eeSrioe at 
the Btborh jwrloea monograph which appaaml 
sdrY«ftd<*t5y ifl r$j It a difficult \ n&rtervt»nd 
why only three page* art devoted to pnxinbea and 
pregnancy Tha reader will be aurpdaed to find 
that »»ch procedure* u multrpfe puncture of the 
cerriz and otiacaitalfcuhL/ ctrraJ taaaaajt are 
recommended lot the trealirwat of endocamatb 
on the rther hand, cervical ca termtwc » not wren 
roeBttooed Tb* work b not well iflu*m ted and case 
b forced t the coodtraan that that roJema b defi- 
nitely not £ keeping a !th tha other eoinroe* of thb 
rtanZhrcA which hart ppeared t date 

iUuw A Rra 


a Spwr* w wril antten, coctain* many meful and 
hdpftil tlhrKratwo*, and u p*rt«cot»rty adapted t 
thcaa who are daurtna of wffidejst knowledja foe 
the treatmeni of fracture*, without ext enure read- 

"t.b a compact, mtereatnij bool., deaenhenj aB of 
tha important fractnrea and dulocatKrta The treat 
meet of each fractnr* t* hrtefiy diacuaaed 

la toy opjckg tha usafl fracture took auo- 
caQaat emthaa for the taneral pfactitx»o 

juca j Cai uh 

YtrTi Kv- ygi jCT Qnoi mwn aJ a* * , ^* 

»T L JNtjo. Um ST HK- 

fcp«u 0«rt>->> f* f u<»tf rrtimm m % 
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’T'lIE anibmlaadc recept loo and a] 

1 taarm of MeCrtaor’a Jywa/rtr *f 5jktk»1 
AttUrmj 1 make ooe look with ptcawnbie aatfdra- 
tioo Into the aeenad edilfca, eaitrjed by the aAS- 
tioo. of csfflcnwa valsabla *ectk*a_ McOnjoeS 
took b an lanoretkw fn aarjkri anatomy and pree- 
esb, rather than a ryrt erratic erhi satire treatm 
on aaatoray aerie* of eeparat aa*y* t*efa ar»- 
pkte In lladf, and often deaHnj wftk dimae reffe ei 
and 

The took b tttrkbd alroc* equally lata two bahr* 
— ooa deaflnj with normal anatomy tie other 
termed Anatomy of the Abnormal, kv-taW 
•och varied eobiect* U the ana teeny of coceraitil 
rrrvn, the anatomical bear* of rarioo* cftrical teat*, 
and of ecryloil peaceti m e* aod epprwcho Tha 
Kodrst may mhe the oacotl eznoont of anatomical 
material pram ted in the weal textbook of *cryical 
anatomy bet thb lack b more than oompetmted 
foe by the pt*t wealth of pr*ctkal and Irnportatl 
•■rrkral lnformatloo 

Aktoojh the book b labeled e ejonpib, I Ittf 
thb b temewhat of a mbnomer, afoce In oa way 
can It* bnrrity be cocfaaed with bwuioToat or 
octQrvr prrrentatlcc Subject*, u preaoited, art 
loficaBy and tborooahly treated, erpbaatloo* 
are eatufyiaf and readable The book la whole- 
heartedly re commen ded t KtxWcit and nwcthlewer 
aHlte Umux Liftim. 


'T'lIE letued tdidoo of Pr Babcock 1 . TiaiM if 
A Smrtwj* aho&ld find jrtst faeor amooj Kadaati 


of uirjcry The rimpbaty aad orderly pnwrotatwa 
which ccmtifbuted brjtly t the popubrity of the 
crtoaal rofanui tore wot awffered t tie cipema <rf 
adottfoeal teat and many new fBaatratkica Ooly 
Knxeon of Dr Babcock** wide eaperfence couH d»- 
co» eccumdy toch a m»t etnrty of wipal wv 
ditkm* a* may be lotmcflo h» book. Th* reader IS 
to fanpremod with tha fine Eht*tr*tk*M of of«atrv 
procadurea , ha will partlatlariy enjoy the chapten 
on fracture*, anwihrua, and a ery ar y U the «»do- 
ersfi# jlanda. The many tfrancra us aorfery which 
bay* taken pbc* noce th* pobficmrton of th. flrk 
erfitloB have town ckqnaidy omaUered b tie 
tecood edilAoo Dr Babcock keen rwwera of rir- 
wrvatfec aad »rjl£»l anjaaOty itasd eet oo twtry 


edltJoo thoaM prtrr* 


dwrinct toeem tha rtrbrd 
•vtm tnora popdar 

r«oost Cwxmorm 


l lookout for Jcol 


am atowya >* d* 
it {I 'taa i t tba anb- 
diajpaoaU in tcrat, ttrwctn 


S ot roeutjeftokomcal diajwoaU in tent, ttr wctn 
ah, dhatxwterfadopatriy br aclral uxatpmo- 
paosa It b aororwhat saew departure to end » 
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book, such as Bull's X-Ray Interpretation \ which 
answers to most of the abox e conditions but in which 
the aSo original illustrations arc all line drawings or 
silhouettes in place of the usual half-tone reproduc- 
tions of the original roentgenograms At first this 
seems to be a fault until we reflect that many of the 
works in which roentgenograms arc used as illustra- 
tions have accompanying diagrams or outline draw- 
ings of an explanatory character For most pur- 
poses it wall have to be admitted that these line and 
silhouette drawings answer the purpose of illustra- 
tion admirably In the chapter on the head, how- 
ever, there is a definite lack of satisfactory illustra- 
tions and especially m that portion which deals with 
brain tumors and particularly with the sinuses 
Again, in the lungs much of the refinement of X-ray 
illustration is lacking in the simple outline drawings 
Here again, it must be admitted that for instruction 
purposes these line drawings have considerable 
value 

As a textbook the work proves to be quite suitable 
It devotes more space to common pathological con- 
ditions than to rare ones, and much prominence is 
gixen to the normal, for it is quite trulx stated that 
no accurate conception of the pathological is possi- 
ble without a knowledge of the normal 

James T Cvse. 


TX Blood Croups and Blood Transfusion i , Wiener 
has attempted to condense all the present day 
know ledge concerning these subjects into a book of 
two hundred pages and has succeeded remarkablx 
well 


The first third of the book deals with the blood 
groups as we 1 now them chnicallx Many enlight- 
ening facts are brought out concerning the tech- 
nique of blood grouping and the sources of error 
He adx ocitcs stronglx the more general use of the 
international nomenclature for the blood groups, 
and points out that manx transfusion accidents haxe 
been the result of confusion between the Jarwcx and 
Moss numberings This section is well wntten and 
xery mstructn-c to the clinician and particuhrly to 
technicians 

lhc second section deils xxith the indications for 
blood transfusion and the xanous techniques ern- 
ploxcd in their performance This is a review of our 
present knowledge and while complete docs not 
oner an\ thing new 

1 he author next deils with the hcreditx of the 
blood groups and guts an exhaustive rcxacw of the 
present da\ l nowledgc eif this subject. This section 
15 °‘P' 1rt >cular value to one interested in this subject 

The next portion deals with the xanous subgroups 
of lhc four standard groups and the author points 
out that eighteen distinct ivpcs of human blood max 
ol idcntilicd He aho brings out the fact that there 
are group specific substances in the various organs 
uiu UuuK ol the lyxh 
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In the chapter dealing with the anthropological 
investigations of the blood groups, the differences m 
animal blood are discussed, as are blood groups and 
their relation to clinical medicine. 

In the last chapter, Wiener discusses the medico- 
legal aspect of blood groupings and cites manx in- 
teresting cases He shows that the blood groupings 
hax e been of inestimable x aluc in establishing non- 
patermtx, in identifxang babies, and identifying 
criminals He advocates a more widespread use of 
this knowledge 

The entire book is veil illustrated and contains 
much detail as to technique It should prove very 
useful as a ready reference on this subject 

Bertram J Fitzgerald 


T HE impressive work 1 on roentgentherapx by 
Perussia, one of the collection of monographs and 
treatises on biology and mediane edited b\ Dr 
Prof Carlo Foa, constitutes a complete treatise on 
radiotherapy, comparable to similar treatises m 
German There is none in English or French which 
is at all comparable It would be a blessing if some 
one would arrange for the production m English of 
a work of this tyype The scope of the two volumes 
max be inferred from the closelx printed sixteen hun- 
dred large pages from which the authors haxe sought 
to eliminate all matters of purclx historical or 
academic interest That nothing of importance has 
been omitted is due to the plan of the work, Italian 
specialists dmding among themselves the various 
fields of radiotherapy and presenting them in com- 
plete fashion 

\olume I is devoted to the basic phvsical and 
biological principles constituting the foundation of 
radiotherapy , including the modem phx sical theorx 
of radiations, a review of apparatus, dosimetric 
methods, and means of protection The section by 
Gallavrcsi on the fundamental biological effects of 
radiations is especially attractive. \ olumc II con- 
siders the applications of radiothcrapx Each chap 
ter is followed by an excellent bibliography of the 
important works consulted b\ the authors or recom- 
mended for further reference 

W hen one realizes the vast mass of information 
available for those who dedicate themselves to the 
clinical application of radium and roentgen rays it 
is not possible to escape a feeling that the phx-iaan 
or surgeon who makes an occasional application of 
radium \ athout having bad at least some funda- 
mental education in radiologx di<pla\s a remarkable 
lementx It would be wonderful if all such coaid 
read the i io pages of this v ork on reactions and in- 
juries from radiothcrapx 

There would be fewer implantations of radon and 
radium seeds and needles and greater u-c of radium 
and radon packs applied at a distance of id centi 
meters or more and the higher voltages of ront- 
gentberapv with thicl filters if a better appreciation 
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ol ndkticti t& ect* obtained acaoeg the mrgeoe* and 
trrwcofctUii Tbe lew ©! the hrrrne *qtau* bold* 
rx4 Just u moth la a'in'-atlr.g tie effect* of a 
miatttt r»/km *rcd a* for a Urge radium pack or a 
Mgfi rtdup! roentgen tube Jura T Ok 


TN Uj preface, Rarborka Kate* tbe rwrpcwc of 
‘ tbf* book h, firat, to present to j^iyiIcub* erra- 
cLe, practical, ad lytioaatk method of prrecriWn* 
dicta and applying treatment by Act to health ana 
diaeaae, accorKt, to aid tbe piytidan and dietitian 
la teaefetot ibc iodfridnal fwtlrr.t bow t eult 
•election of the proper aoooot a ad type of food that 
baa been pnrecribea for him. The porpoae ha* bee* 
irrocipTibed ticredhiglY *eQ 

Tbe »wk l» dlrtded tat fire aectscm the 6nt of 
which deal* with the dietetic rtfpil incest of healthy 
indrrWual* The accond acctloc ha* t do « th the 
general application of diet t dl*e«*c Here re tbe 
priori tie* of calculating any diet for aav patient 
and of tpplyltg the calculated diet Ser-ring* re 
described In a manner that affl remora reach of tbe 
ncwUinty that luaaUr attache* t that terra 
Tbe tfartf KClfoo. and bijw portion of the book, 
1% ckToted t dirt in diaeaao Mere are diacnaaed, 
fim, tbe dlaeare* In which dart a of naremoont Im- 
port a oca and, accond, draewae* la ■ filch diet it of 
rarriag Importance Specimen (beta are abundant 
aod ooa »lu hod (beta for rrrtr. dueaja, tha rarta 
Mora and comphcatloo* of erery dtaaaae in wHch 
dirt pia> part It moat b* remembered that tbe 
booh ** deroted t dietetic treatment If one *Ubea 
t kara, lot awUoca, about tEabem rndhtaa part 
(mm tbe diet, oot reuat look efoewbm B t U ooa 
wbbca t Ijiow about tba dietetic treatmant of 
diabetes, or f U medical or aotylcal «<nphe*ttoc*, 
ooeailifiad ( be rt Tbe tame t* true of any dtaeaae 
In nhich dietetic treat meat b of Importance 
It ta poawUs that the ort *ill reed re cnddani 
a acme quarter*, but tba cribdam muat bw over 
coetrtAeraUi point* There might be objection, 
for uraUnca, t tbe recommend* uoa of low proton 
diet in ail forma of heart dapeaae Tba failure t 
merrtioc tbe alleged rafaic ol the high fwWeM diet 
In pre opr retire preparation for gartro intreonal 
ta tarry might be cwumeatrd open bat on thr wU4« 
faille ad re ran entidare ma b* jmfi&tbfy relered 
Tbe fourth and fifth aectloe* deal with boapiul 
dirt*, weight chart*, table*, nd umilar *nfT**- 
mentt'ry m*irrf*i 

Th« bock will make valuable addition t tba 
rmamentan ad oy phyatoan For the ph'*- 
cjan who U enformhar with tbe finer trnwpki of 
fBetrtrc treatment t dl forwah ample aad nsder 
aandable grade t ttaa form of treatment of tlbeaaa 
for tba diettuan ad for the pi main *bo rsatt 
direct the (fort of hit pwurata, there t* xc*hia f 
maicrUi in tbe aray of euih aderuood and well 
ctwt meted dart* t meet abnoat every nred 
C C F 


tntan V(WJ 


'T'SE monograph by Jansea C t\TiUe, of Boatoa. 
*1 entitled Tbt Attlnwmit Vena* JyHew b 
tj4e&4id contribution t thia frapneni ef natbal 
atody and pcactfcn Thb (j tba tecond Amerlrea 
CTotribotfon in tbla field, K Lhiagattm lu tag 
publbhed frw month* prrrfotaly monofripi coy- 
criog reach tbe wu soateriaf, entitled Tie ChttscJ 
Atfictis / PltrercJ V j arefogy Tbeae pobflcatfcaa 
emptaalie the growing Importance of aa igwecfo- 
tioo of tba lulonooiK dotwo *y*tem In tba prettier 
of both medldne and aorgery and rcfiect great 
cmfit cm tbe American wrwken la thl* beportaat 
Arid. 

Both fay tralniog and asperfcace Dr Wfifta {* cad- 
neatly qualified t write concerning thvj matter 
IB* aargirel background nj Urgriy m tba realm cf 
erperimeotal ph) afology tad hi* acqmlabtaca *ad 
In lira* l ajaodatfon with Profeaaor Reaf I^erfoha at 
Stroboareg gare Mm, year* ago, added tiaprta* ta 
atady tba aatooeanle aerrott* ayaittn. At tba linn 
cboaetu General Hoapital, Boat on, be hai had 
large d.nkal txpertmee which ha* permitted him t 
amptrfy H» Mpen marital phjiioiogwal atndlea **d 
apply t nan the mn*t recent cooerpt* of the piyal- 
ofciy of the a tooomic nermoa ajalam. Tbn*, Mi 
book repreaenta dlokal etperieoco baaed open tba 
moat modern phy*Woglcil work 

Dr Whit «* trfbn tu* coma the a bcjla matter 
In moat orderly faabfoa It begin* with tba ta* 
anaung: atory of tbe Worlcml background leader ta 
tbe drrefopttwnt of oo modern hnowie»lg» Tha* 
foQon* cooifirte, rti tlltatretcd, and adreireUy 
p r cwDted mmiwy of tbe a*»iosnyand pbyafofogy 
of tba otooaonc netvoua aratein Tbe n«t chapter 
(k*l» w th the aeTeral method* by a hkb tha into- 
nonaic nempu* tyiitm mar be atodicd. Herd* 0e» 
one of the chief rafoea of Due coatdhutkm — that It 
gfee* m detail tb* method* by which a mar atm 
crtloat* ugn* and *) rapt ora* >• paurot* a* faybeat 
idj a3teretxro» m the normal phyaaotogy of t^» 
tonmnic nervooa t>Uera Tha ttandarriiatloo ef 
certain te*U ha* alw»y* been duel coo tribe tloei 1 
the dereAorenefit of oor knowledge in ay fiehl. aad 
m tha hald in pamcaUr here until recen uy » 
ronch depended upon Irnpreaaioo rather that *po* 
meaiarable finding*, t n important that h*re 
dekeat tret*, that may both eaetart tHentkm 
In lonctwn bclor* and after operatwn, u well ** 

gira t mdi rvl oal obaerren data » Inch ca*. In pert 

t leaat, ba compared to remit cfctalanl by ocfor 
cAaerrm Then fo&ow chapter* d rahn g with the 
rtle pfo>ed b> th* tnnomlc terewa iy»*»* 11 
pertpheral rtaralar tfawwtc. I pain, la hypertre- 
•foo, tod in the ipecai duwdrr* of the brain, heart 
»wt* to**, gaitro mtetiiiul tract, *ad •rograttl 
tract Tbe amchicflng chapter*, which are dreotw 
t tha egmatrer proredarra thrmachr*, aifl te of 
chief ralaa i the eargeoo, fox here he wifi fiad oat 
fined and well illiwtritfd the technical *tef* o 0 * 

Tfm irwwor tmen %nm «, rwrwrt^yr 

rewjy. T wrwrrt hjwi W. w* i>* 



RENEWS or NEW BOOKS 


275 


proposed for assisting in the treatment of those dis- 
orders in which the autonomic nervous svstem is 
involved 

It would be quite unfair, hov.cvcr, to look on this 
monograph as a booh onh for the surgeon, for its 
pin siological data and clinical discussions of condi- 
tions arc cqualh important to all workers in the 
field of medicine It is a ver) complete summirv of 
knowledge todav in this important field, and it 
should be of great practical value— 

1 Because of its admirable presentation of ac- 
ceptable tests, 

2 Because of its excellent discussion of disorders 
in which the autonomic nervous svstem is involved, 

3 Because of the wealth of clinical material that 
supports the suggestions and conclusions, and 

4 Became of the careful presentation of the ac 
tual surgical procedures to be performed 

Fmorr C Cctltr. 

T HE little book'bv l redenck Watson on the bfc 
of Hugh Owen Thomas can be read in an hour 
and a half, and wall furnish most interesting reading 
The author is the son in law of Sir Robert Jones 
who was Hugh Owen Thomas’ nephew, apprentice, 
assistant, and successor, so that its contents are 
authentic. It is written in a clear, readable stvlc 
To Frederick Watson the profession is indebted 
for the recording of the bfc of this most interesting 
man, who, bom in a farrul) of bone setters, became 
pracUcalh the pioneer of modem orthopedic sur- 
gery He revolutionized the treatment of tubercu- 
lous joints and laid the foundation for most of the 
principles of modem orthopedic surgerv exclusive of 
the purclv surgical technique. 

Thomas was practicallv unrecognized in his own 
at) and countrv until after his death He estab- 
lished the most famous shrine of orthopedic surgcr> , 
it Nelson street in Liverpool, which has attracted 
so roanv of the )oungcr and older orthopedic sur- 
geons of America \ frail, little man, he carried on 
for 30 > cars, the arduous general practice among the 
poor of the Liverpool dockland, without ever taking 
a hobda) and without the advantage of 1 hospital 
appointment 

There is an interesting section m the book con- 
cerning our own John Ridlon who practiced ortho- 
pedic surgery for 45 vears and is now, at the age of 
85, in retirement in Newport, Rhode Island When 
Ridlon read Thomas’ book he hastened to Liverpool 
and as he handed his card to Hugh Owen Thomas, 
said “Mr Thomas, I have read >our book on the 
hip, ankle, and knee, and I have come over 3000 
miles to find out whether I am a fool or vou are a 
bar ” 

One of the greatest things Sir Robert Jones ever 
did was to make the main prmaples of Hugh Owen 
Thomas acceptable to the medical and surgical pro- 
fession Like the work of Sir Robert Jones and 
Lister, the work of Hugh Owen Thbmas was appre- 

>Hncai Owcj Tbouas aPxjmsal Study By Frederick WHson 
London Oxford Unlvenity Prai 


ciatcd m other countries, particularlv in America, 
before it was in England Philip I twrs 

TT'OLUML VIII of fl c Practitioners Library of 
V Medicine aid Surgery is composed of mono- 
graphs from the pens of is different contributors 
\ ho have 1 special knowledge in the field upon which 
thev write These authors, however, do not lose 
sight of the fact that thev are speaking in the main 
to the general practitioner Technical procedures 
requiring highlv specialized »1 ill are omitted, pref- 
erence being given to fundamentals of therapeutics 
as applied to the ordinarv patient which are dis- 
cussed in minute details and the principles involved 
are explained This book begins where a book of 
therapeutics should, with the care of the patient as 
an individual and ample space is given to the pnn- 
aplcs involved m diet, hvdrothcrapv dimato- 
therapv, phvsical thcrapv, vacane and scrum 
thcrapv, non speafic protein thcrapv, and ps>cho 
therap), which arc so often neglected m general 
textbooks and in consequence are so frequcntlv used 
without an adequate understanding of their uses, 
limitations, and contra indications Three fourths 
of the book is devoted to special thcrapv of specific 
conditions and a wealth of information is compressed 
within the pages Most of Taolus’ Technique of 
Medication, with innumerable useful suggestions, is 
included in this volume, in itself an asset to any 
book on therapeutics How vrd B Cvrpoll. 


T HE present fasciculus 1 of the f’aitre, Gtraud, and 
Dupret Surgical li alomy deals with the small 
and large bowel, exclusive of the duodenum and of 
the anus Each <=ection is taken up in great detail, 
beginning vith a sucanct discussion of the embrvo 
logical development of the particular segment of 
bowel under consideration This provides an excel- 
lent bad ground for an understanding of the normal 
anatomical conditions, as well as for the numerous 
variations v hich are so frcqucntl) present Surgical 
applications arc reduced to the discussion of well 
based principles which have stood the test of time. 
Long descriptions and illustrations of operative 
procedures have been dispensed with, and in their 
place are found stimulating drawings and text mat- 
ter describing the anatom) and indicating the basis 
for operative procedures 

The book is divided into eight sections (1) the 
great omentum, (2) the mesenterv and small bowel, 
(3) the large bowel as a whole, (4) the cecum and 
appendix, (5) the right colon, (6) the left colon, 
(7) the llcopclvic colon, (8) the rectum The book is 
the outcome of considerable patient labor, both on 
the living bod) and the cadaver, and is excelfentlv 
illustrated bv 594 line drawings It should be of 
great help and a stimulus to the thinking surgeon 

Mioiaei. L Mason 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

Robert B Greenough, Boston, President Donald C Balfour, Rochester, President-Elect 

Howard C Naffziger, Chairman, Thomas F Mullen, Secretary, Committee on Arrangements 


THE 1935 CLINICAL CONGRESS IN SAN FRANCISCO AND OAKLAND 


T HE Committee on Arrangements for the 
twent) -filth annual Clinical Congress of the 
American College of Surgeons to be held in 
San Francisco and Oakland, October 28-Novem- 
ber 1, is assured of the hearty co-operation of the 
clinicians at the two medical schools and twenty- 
seven hospitals that will participate in the clinical 
program, and plans to provide a program of sur- 
gical climes in the hospitals and medical schools of 
that great medical center on the Pacific coast that 
will present a complete showing of their clinical 
activities in all departments of surgery 
The clinical program, published in tentative 
form m the following pages, wall be further revised 
and amplified during the coming weeks as the 
work of the program committee progresses It 
will be noted that operative clinics and demon- 
strations m the hospitals are scheduled for the 
afternoon of Monday, October 28, beginning at 
2 o’dock, and for the mornings and afternoons of 
each of the four following days 

Special features of the clinical program include 
(1) Cancer clinics demonstrating the treatment of 
cancer by surgery, radium and X-ray, (2) fracture 
clinics demonstrating modem methods of treat- 
ment, (3) dimes in traumatic surgery demon- 
strating the newer methods of rehabilitation of 
injured patients by surgery and physiotherapy 
The sub-committee in charge of the section on 
surgery of the eye, ear, nose and throat, m addi- 
tion to arranging for a senes of ophthalmologies! 
and otolaryngological clnucs and demonstrations 
in the hospitals and medical schools, is preparing 
programs for scientific sessions at headquarters on 
Tuesday , Wednesday, Thursday and Fnday morn- 
ings at which distinguished specialists in these 
branches of surgery wall present and discuss 
papers on subjects of clinical interest 

Surgical motion picture films, both sound and 
silent, will be exhibited daily at headquarters at 
the Fairmont Hotel Such surgical film exhibitions 


have met with popular acceptance in recent > ears, 
and an extensive exhibit, including man> new 
films, is planned for this year’s Congress 

EVENING MEETINGS 

The Executive Committee of the Board of Re- 
gents is preparing programs for a series of five 
evening sessions At the presidential meeting on 
Monday evening in the Municipal Opera House 
the retiring president, Dr Robert B Greenough, 
of Boston, will deliver the annual address, and the 
officers elected at the 1934 Clinical Congress will 
be inaugurated — Dr Donald C Balfour, Roches- 
ter, president, Dr firthur W Allen, Boston, and 
Dr John A Gunn, Winnipeg, vice-presidents 
Also at that session Dr George Cnle will deliver 
the annual College oration on surgery 

Sessions on Tuesday, Wednesday and Thursday 
evenings wall be held in the Auditorium of the 
Veterans’ Building, at which eminent surgeons of 
the United States and Canada together with visit- 
ing surgeons from foreign countries wall present 
and discuss papers dealing with surgical subjects 
of timely importance 

The annual convocation of the College will be 
held m the Municipal Opera House on Fnday 
evening when the 1935 class of initiates will be 
received mto Fellowship The Fellowship address 
will be delivered by Dr Robert Gordon Sproul, 
president of the University of California 

SYMPOSIUM ON FRACTURES 

The symposium on fractures will be held un- 
der the auspices of the College Committee on 
Fractures on Tuesday afternoon, in the Gold 
Ballroom of the Fairmont Hotel, with Dr Fred- 
enc W Bancroft, New York, presiding 
The chairman will present a summary of the 
activities of the committee including the accom- 
plishments of its regional fracture committees 
throughout the United States and m Canada. 
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SURGERY GYNECOLOGY AND OBSTETRICS 


Atwrag time preseatlef papers *{H be Dr £. 
P»yw Fklmet Fbccnk, oc Highway Tint Akl 
St.«tk *m , Dr Frederic J Cottoo, Boalrm, cm 
I ender Fracture* of the Knee , Dr CUr Ray 
Murray New Fork, on The Statn* of Frac 
tom in the Field of Su r g er y and Dr E. Duiibar 
Newell, Chattanooga, on Load Anesthesia in 
Tract ores 

Deroonatratlaeu of approved method* of (icat 
fag fracture* wffi be cocvdotfed daily u * part 
of the scientific rthfbU of the Ccmgie*. 


(YMKWtn* Q* CAXCXH 
The sympcahim era cancer under the *nsplce* 
cJ the College Committee on the Treatment of 
Malignant Dbeate*, will be beld cm Thursday 
afternoon In the Gold Balirooro of the Fairmont 
Hotel, with Dr C A RuLe*, OaUand presiding 
The itTnpoahnn thb year *111 concentrate on 
atandara accepted methods cf treatment. though 
a report on u e-year remit* of therapy *U1 be 
made from the Department of CUxricz! Research 
coothralng the gathering of Uathtks on thb sub- 
ject from dlnloaoa tn various part* of the United 
State* and Canada a* in ibe several tear* past. 

A trwng the paper* to be presented on atandard 
met h«ii of treatment all} be thaw of Dr Ben- 
jamin S Bcrangcr Nor Fork, on Treatment 
of Cancer of the Prostate Gland Dr Abort R 
KOgrae, San Francbco, oc Treatment of Can 
cer of the Fund a* Uteri and Dr Frank E. 
Adair New York, <w Treatment of Mefcrooma 


ccorratoct ok uarcrratAL utMO’cit 
ajo TKAuiiATtc nntoatr 
The Board cm Industrial Medicine and Trau- 
matic Surgery will hold »U crmfereoc* on Frida) 
afternoon m the Gold Ballroom of the Fairmont 
with Dr Frederic A Briley Waukegan 


A broad program of interest to thoae In various 
field* of industrial endeavor baa been arranged 
Thb includes papers br Senior Surreoc R R 
S»>er* and Pm*ied Aaaatant Surgeon K. R jooe* 
of the United State* Public Ileal tb Sernct, 
Washington, on Sdicotb and fu Control Dr 
Sydney Walker Chicago, oo Analysa of Fire 
Hundred Intra-ocular Steel Operation* Dr 
Adalbert Bettmao, Portland oo “Tannic Add 
and SGvw Nitrate in Burn* and Dr Loyal A 
Sboudy Bethlehem, oo Heat Eihaostwo 
A report wifi be made cm the actfntae* of the 
College In ccatdocung inves tig* Gems and survey* 
amcmg indn*tna3 establishments dunna the past 
year m cootmaation of the work done along these 
Lues during the peat fire )eaa 


nosmu, amtxKxcrt 
The eighteenth wmaal hospital lUrxbnSajae 
conference will open with a scadnn b the Goid 
Ballroom of the ralmwen Hotel at too dock® 
Monday morning at a hfch addresses a K be deffr 
cred by dbtfngubhed representatives of *r.DJj 
organizations, each haring a vitally irapertne 
mems*t for tbe assembly At thb ksmob tie 
annoaj report of the hospital staadardiatktt it 
tfvitfes of the College far ipyj fecfwfing tb* h*t 
of approved hospital*, *31 be presented. 

Monday afternoon *53 hr given over to a db 
cassiem of hospital problem* from trices aspect* 
in which administrator*, RjTgeco* and other* wB 
participate. 

Tuesday rooming *ffl be devoted to a “panel" 
dnnminti of tbe hospital a obligation to it* an- 
m unity and it* port in the community life peefe*- 
skmalty and economically 
A Joint *e*«ioti with the Association of Reoxd 
librarian* *01 be held oo Wednesday morning *t 
wMchproblenacrw^mnrbo^^lrecartbarelr' 
bedtsonsed, Thb » 01 take the form of a*) mpr 
aJtms and round table conference. 

Tuesday and Wednesday afternoocs afflbede- 
oted to definitely planned departmental dartn- 
la faosjaUl administration tn errtib U 
tbe San Ftancbco bospttah These demcantra- 
tiaft* wiO show how various deportment* ItfflCtfcB, 
affording those present an oaeUect opportuatty 
to tee bow other institution* carry on tbeh tc 

ClVltJC* 

Tbnradiy will be Oakland HocptUl Day and 
a program of denwesuatwn* of spedal brtereg 
will be earned on In four erf the major bcafftah 
In Alameda County with the cn-operatkai of ll» 
Oakland Rcwpltal CoancO, at *h*d» man y xr 
feature* and procedures m hcwpital managowat 
»iB be detwrattrated 

Throogh tbe courteay of Dr D W Bhck a*d- 
>cal director of the Hkhhnd Hospital ami dnteft* 
of Ahuneda County net/th tctlntk*> thoae no 
are interested m the AJarneda plan wtD be tbw 
an opportunity to make an ercorsfco thrrogn the 
county oo Frxiay 

A VACATKW cm TOT FACOTC COl*T AXD *** 
CLXJCCA1. CQ»0*W 

Manv Tello** of the Ccdlep: and their girstk 
who *i U attend tbe Clinical Cwnrea* In San Fran- 
asco in October will plan to tikt ad anUt* « 
the opportcmity which naturally 
mdude a vacation on the Pacific ccwiL AH U* 
raihravs are cfTertog ray low rouad-tnp c«a 
with hbertl atopcrvTT pnviiegt* from all part** 
the United States and Canada, with the tom 
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privilege of traveling to the coast by one route 
and returning b) another, thereb) affording un- 
usual opportunities for visiting many points of 
interest en route 

When nature fashioned the Pacific coast she 
was m a spendthrift mood From the Canadian 
border to the Mexican line she scattered her 
beauties and wonders with a prodigal hand 
mountains, rivers, waterfalls, oceans, beaches, for- 
ests, lakes, even a live volcano, the only one in 
the United States 

Few cities have so impressive a setting as San 
Francisco The nigged hills upon which it is built, 
the Golden Gate, Mt Tamalpais, the misty bav 
to the east, Oakland and Berkeley and the hills 
beyond, all contnbute to its grandeur It is a 
pleasmg picture and the citizens of San Francisco 
have not been unmindful of it Their parks and 
residence districts have a digmt) and beauty in 
keeping with the scene about them 
The glamour of the at) is inescapable, but no 
amount of descnption can picture accurately this 
unique citv One must see for himself how the 
many charming aspects of San Francisco and its 
environs blend into one delightful and unforget- 
table picture 

While on the coast one will naturally wish to 
see as much of the great west as possible and will 
find it surprisingly easy to visit the many “high 
spots” w a relatively short time and at a reason- 
able cost 

Along the Pacific coast one will find much to 
claim his attention First, there is the Califomia- 
Paafic International Exposition at San Diego — 
a World’s Fair of magnitude, with many impor- 
tant medical and other saentific exhibits — erected 
m Balboa Park, a tropical fairyland The build- 
ings, which are permanent structures, have their 
dignity and beauty enhanced by the gorgeous 
setting 

Los Angeles with its mountain background, its 
broad boulevards, its nearb) beaches, its hospi- 
taht) — and Hollywood— afford opportunities for 
entertainment and recreation A one-da) trip to 
enchanting Catalina Island with its balm) south 
sea island atmosphere, would naturally suggest 
itself 

Traveling south but a short distance from San 
Francisco, one enters the San Joaquin valley at 
Merced — the gateway to Yosemite National Park, 
where one views one of the most famous spec- 
tacles of nature The valley occupies but eight 
square miles, but m this limited space are gath- 
ered more natural wonders than can be found m 
any other similar area m the world It contains 
eight waterfalls, the lowest twice the height of 


Niagara, and the highest the equal of ten Niag- 
aras There are meadows of deep grass and wild 
flowers, a rushing mountain river, forests and 
towering cliffs A short distance be)ond is Se- 
quoia National Park, containing thousands of 
giant Sequoia, the largest and oldest living things 
on the face of the globe 

Del Monte and Pebble Beach, on the famous 
seventeen mile dm e, are but a short distance from 
San Franasco Other nearb) points of interest 
are Paso Robles, with its almond groves, lovely 
Santa Barbara with its famous Old Mission, and 
a score of cities whose names are associated with 
the romantic Spanish period — a fairv land of nat- 
ural and cultivated beautv 
To the north there are many aties to claim ) our 
attention Vancouver, w British Columbia, built 
up against mighty mountains with a primeval 
forest almost at its environs Seattle, the great 
shipping center of the northwest, with Puget 
Sound to the west and beyond it the w hite-capped 
Olympics In the distance the Cascade Moun- 
tains and looming to the southeast, Mt Rainier, 
held in special veneration b) the Indians as “the 
mountain that was God” — no peak in the United 
States is so majestic Portland, famous for its 
natural beauty — a hteral bow er of roses The blue 
miracle of Crater Lake, Mt Shasta and Lassen 
Peak, the only active v olcano m the United States 
Traveling through the mountains one wall enjo) 
the grandeur of the high Sierras, and a visit en 
route to the Mormon capitol — Salt Lake Cit) — 
will be a notable feature of the joume) 

No matter what route one takes he will view a 
truly great and inspiring American scene — the 
thriving farm lands of the midwest, the noble 
stretches of prarne, the sublime mountam ranges 
of the Rockies, the grandeur of the desert, the 
towering forests of the far west, and then the blue 
Pacific 

This >ear one will travel m comfort and luxury 
undreamed of a short time ago Whatev er route 
one travels he wall find his tram air-conditioned 
This single factor adds so much to the comfort and 
pleasure of a transcontinental journey that it 
definitely and certainly marks the beginning of a 
new era m transportation history 

RAILWAY FARES FROM VARIOUS CITIES TO 
SAN FRANCISCO AND RETURN 

Low round-tnp fares will be in effect from all 
points m the United States and Canada Consult 
v our local ticket agent as to exact fare Tickets 
are good going via one route and returning via 
the same or an) other authorized route Fmal 
return limit November 30 
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nT-WXJT7AlTU.fi — TTCKWICAI. EanaTttOW 

Headquarter* for the Cctufre* *81 be eatab- 
U»hed at the ratnnoct and Mirk Hopkin* hotel*. 
At the former the Terrace Ballroom ertd Lounge 
the Gold Ballroom and other large room* on the 
main floor and on the terrace hare been rewervrd 
for adentibc tews a nod conference*, re*tttrw- 
tkro and dink ticket bureau*, bulletin board*, 
etfnWta, ewalm office* etc. The peacock 
Coart vfd Hjxra of the Paw at the Mark Bcp~ 
lon* wDl be utfUxed for rancm* identific resakrn*. 

The Technical Ethjbftkev, Including the rrgta- 
tratkm and dime ticket twirau*. wfll be located 
uj the ballroom and lounge on the terrace Boor of 
the Fainncct Hotel In there room* w® aho be 
found the bulletin board* oo which the dally 
cBnlcai program *i8 be posted each afternoon 
The leading manufacturer* of mrgKaj Imtru 
rnent*, \ r%j a^iaratua, operating room Hgbt*, 
hoajxtfd ipjanla and Htpplie*, Bgatom <lrm- 
mg*. pharmaceutical* and pobhaber* of medical 
book* *iD be represented in tht* eduhitKW 


am Awe* axoOTSAnoH 

The hcajxtal* and medical reboot* of San Fran- 
ctsco and Oakland afford accnemnodatjoo* for a 
large number of rbJdng ttngwica, bat to tenure 


«£ain*t orercrewdlng, attendance at tbt Cccgree 
wffl be Emlted to a number that am te «*rlcrt 
ally accommodated at the dink*— the tedt ct 
attendance hemg baaed upon the result of a ton cy 
of the amphitheater*, operatic* room*, and i*bv 
ratccfc* of the hcapitib and medial ackwh 
to determine their capadty for Till ter*. It H 
expected, therefore, that there surgeon who *fah 
to attend the Ccogrea* w® regbier fa adraace. 

Admittance to all dink* arid rlrmcrotratloca 
will be controlled by mean* of ipechl dink tick 
eU, which plan provide* an efficient mean* foe the 
dhizfbniioe d the vWting aergeoa anvrg the 
revml cHnk* and insure* against overcrow dtag, 
*3 the number of ticket* baited for any dtr-ic *2 
be United to the capacity of the room la which 
that dink wffl be given. 

A rcjbtmtloB fee d ts oo 1* required ot each 
iutwoo attending the annual CKmcal Ccograa, 
inch tee* providing the fund* with which to meet 
the erpenre* of the meeting To each wnjroo 
registering In adeinc* a formal receipt for U* 
registration fee 1* tamed, which mwpt a to be 
exchanged for a general admkdon card upon hk 
regf*tr*tfcm at headquarter*. Thk card whlds m 
noo-tnuafcraUe, roa*t be prerenteri to erder to 
recur* cBmc ticket* and admiadoo to the evening 
meeting*. 


RAW 7*AJ*a*CO HOTELS AMD THtt* JATt* 


In addlboa to the two headquarter* botch— 
the Ftinnont and Mark Hopkin*— there are a 
number of fir*t-da» hotel* within short wafUag 
dttUna ; at headquarter* providing ample beta 
(*ahue* at reasonable tatt*. The foGowtoghoteh 
are recommended by the Committee 
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PRELIMINARY CLINICAL PROGRAM 


GENERAL SURGERY, 


GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
SURGICAL PATHOLOGY, ETC 


OPERATIVE CLINICS IN SAN FRANCISCO HOSPITALS—DAILY 


SAN FRANCISCO HOSPITAL 
University of California Service 
Harold Brunn, GeorCe K Rhodes, A. R Kilgore, 

C L Callander, S H. Mentzer, A, L Brown, 
H \Y Stephens, F S Foote, M W Debenham, 
H M Blackfleld and L Goldman General surgery 
F Hikman, C Johnson, S Olsen, L Player, J J Sul- 
livan, W A. Carroll and T O Powell. Urological 
operations 

\V G Moore, A M Vollmer and M Schulze. Gyneco 
logical operations 

H W Fleming, H A. Brown and L B Lawrence 
N eurosurgical operations. 

Leroy Abbott, F G Linde, F C Bost, W J Cox and 
K 0 Haldeman Orthopedic operations 

Stanford University Service 

Leo Eloesser. Lobectomy lor lung tumor, flap operation 
lor tuberculous ernpy ema, disarticulation at knee joint. 
W L Rogers Apicolysis (paraffin fill) 

J M Meherin Gastric resection (Billroth I) 

Edmund Butler. Pjloroplasty for peptic ulcer, atresaa 
of colon, congenital. 

J Cune. Exploration ol bilinry duct. 

C Mathewson Open reduction ol Bpiral fracture of the 
tibia, sequestretomy for tuberculosis of the pelvis. 

D King Nonunion ol carpal scaphoid. 

M R. Ottinger. Resection for carcinoma of the colon 
E Towne Laminectomy for decompression ol cauda 
equina 

E Morrissey Remoial of cord tumor 
L Reynolds Cystectomy for carcinoma of the bladder 
G Hartman Suprapubic prostatectomy 
L Michaelson Plastic on kidney pelvis 
R. Craig Nephrectomy 

K SciiAUpr Removal of fibromyoma of the uterus 
A. Pettit Vesicovaginal fistula 
H Von Geldern Perineal repair operation 
C Cooley Operation for pelvic inflammatory diseas e 
R Dunn Hynm's conization of the cervix 
D Dallas Vaginal hysterectomy 

UNIVERSITY OF CALIFORNIA HOSPITAL 


Howard C Naffziger, D Jones, Jr., H. Brown and P 
Aird Neurosurgical operations 
Harold Brunv and H. Stephens Thoracic surgery 
R Abbott, F Bost, K_ Haldeman and W Keys Orthc 
pcdic surgery 

Frank \V Lynch A Maxwell, M Schultze, D Moi 
ton and C Hayden Gynecological and obstctnci 
operations 

Trank Henman C. Johnson, S Olsen and B Wayyiai 
Urological operations. 

u LT^ 9 £ ^, en li 8Ur ® lca * °P eratl0 ns, thyroidectom 
II Searls and B, Glenn Bell. Carcinoma of coloi 
cholecystectomy , pophtcal aneunsm 
vr c,, SEN Appendectomy , henuoplasty 
r " °°U Carcinoma of tectum and lower bowcL 
r atP Puttial obstruction, new operations. 
l u halt Lett Carcinoma of breast 


STANFORD UNIVERSITY HOSPITAL 
Emmet Rectord, Edmund Butler, R Gilman, L Chand- 
ler, F-mtt.t. Holman and S Bunnell. General ab 
dominal surgery, gastro intestinal surgety’, bermas 
Emile Holman and Leo Eloesser Thoracic surgery 
F Reichert and E Towne Neurosurgical operations 
R. Gilman, Emmet Recford and Emile Holman Thyroid , 
bihaiy tract, liver and pancreas surgery 
A L ITsher, D King and M Mensor Orthopedic 
operations 

j Dillon and L Reynolds Urological operations 
1 Emge, H. A Stephenson, C Fleuhmann, P E Hoet- 
man, G Craig and \V Stevens Gynecological and 
obstetrical operations 

F Reichert and Emile Holman Cardiac conditions, 
circulatory diseases 

C B Palmes and R Burrows Injections, anesthesia. 

R. A. Scarborough Proctological operations 
A. Davis and S Bunnell. Plastic surgery, industrial 
cases, skm diseases 


MOUNT ZION HOSPITAL 

Harold Brunn Total thyroidectomy for cardiac disease. 

F I Harris Torek operation for undescended testicle, 
first and second stage procedures, resection for lesions 
of descending colon, radical mastectomy, Percy cau- 
tery and endotherm 

A. L Brown Plastic repair of pendulous breasts, herniot- 


omy 

W Waldeyer. Appendectomy 

M Groper and A. White Blood transfusion, citrate, 
Lmderman and Unger methods 

L Hoffman Hysterectomy 

L D Prince, A Sirbu and David Charmaic. Radical 
davectomy, fracture of os calms 

H. Blackpxeld Plastic correction of congenitally pro- 
truding ears 

Harold Brunn and A L Brown Phrenic avulsion, 
thoracoplasty 

A. Zobel and D A. Susnow Electrocoagulation of tu- 
mors of the rectum, hemorrhoidectomy under local 
infiltration 

L C Jacobs Calculi of the urinary bladder, transurc 
thral prostatectomy 

H A R. Kreutzmann The problem of urinary hthiasis, 
nephrotomy, pyelotomy, nephrectomy 

B Strauss ana M Polse Hydrocele operation, plastic 
operation for phimosis, cystoscopy 

A EpS ^ n Il V ectlon oJ ' as deferens for chronic cpididy - 


iv n. siqth classical cesarean section 
A Bernstein Demonstration of cervical repair imme 
oiateiy following dehvery 

F Pearl Muscle : splitting extrapcntoneal lumbar svm 
pathetic ganglionectomy, a new approach, musdc 

oncctoray 505161101 cemco ^ orsa ' sympathetic gangli 

Emv ard H Bolze, Herbert H. Schultz and Dr. L \z \r 
Dctnonstmtion of introduction of anesthesia bv aver- 
tin, evipal, gas and oxygen, spinal. 
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sotnraau PAcmc hospital 

W H Orrrrt and 

■yinpatirTioaoy .. . . 

de»i*i»lr»t*i* t* Balneal color 
C Mahh uni T Grmoi Tn*mtrr&iH pr»UJCTt*ef7 
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F R Gaum. ! hernia uni dart trattrtrtnt by 


U W W uxtKvm Tfcyr^d #Qfi*ry 

ST LUKRS HOSPITAL 

Ala aw* Wuxi, 0 D Diuur Put CutEim, A 
K Roancno, Otto H Prtxim*, IT* Scturue, 
D Moon* and Aunorr M Vcti«* Ctuml ter 

(Kll O^aTl t>01ML 

Gxciox J McCrtwrr Jtonoo* L Dima and D 
Cot Orthopedic npmlVx* 

L r Piatt*. Hjcnnr D Crnund Milxt B n««. 
Urttoayai »*yTt 1 xt» 

] M ilowiAK. rroctoi^knl opcTTboo* 

U 5 MARINE HOSPITAL 
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tnt* 

ST FRANCIS HOSPITAL 

0 B OTonko* ITaatic tunny RecncwtractxM erf Ha 
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CLINICAL DEMONSTRATIONS IN SAN FRANCISCO HOSPITALS— DAILY 


GENERAL SURGERY 

A S White and F I Harris Injection treatment of 
hernia 

Harold Bruns Appendicitis. 

S R Sherman Rupture of the spleen 
J Homes W'oolsey and H Glenn Bell, Splenectomy 
W alter B Coefey Inspection of an industrial medical 
and surgical center, ward rounds, demonstration of 
cases, postoperativ e treatment 
Emmet Rdotord Knotty problems m mdustnal surgery 
Traumatic carcinoma of breast, ruptured heart, trau 
matic thrombosis of ibac and other large v ems 
Emile Holman Operatn e cure of recurrent and direct 
inguinal hernia 

Georce K. Rhodes Hematogenous pennephne abscess, 
peritonitis and drainage. 

M W Debenham Aseptic meningitis following spinal 
anesthesia 

A L Brown Pulmonary embolectomj , motion picture 
demonstration of the Trendelenburg operation on ca- 
daver 

H. Brodie Stephens Subphremc abscess, vaccination 
of the pleural and abdominal cavities 
Walter Birnbadm Tendon repair, acute gonococcic 
tenosynovitis 

Alson R. Kilcore, Otto H Pfloecer and R S Stove 
Treatment of breast cancer, end results 
Orro H. Ptlueger. Soft tissue sarcomas 
Aisov R. Kilgore. Cystic disease of the breast, cancer 
C L Callavder Gas bacillus infection, new amputation 
of thigh in lower third, treatment of septic joints 
Edmund Boiler. Emergency surgeiy 
Edmovd Boiler, L R. Reynolds, L H Garland and 
J B McNaught Old healed ruptured bladders, 
diagnostic difficulties and value of X raj m diagnosis, 
X ray m differential diagnosis of acute abdomen 
Eogen-r S Kilgore Circulatory disease m differential 
diagnosis of acute abdomen. 

Gakleton Mathewsov, Jr and J B McNaught 
Lymphogranuloma inguinale 
I S Mcsante. Postoperative infections 
L W Thorne Squamous and basal cell carcinoma of face 
and neck, pathology, diagnosis and treatment 
L E Botin Biopsies and tumor surgery , mixed tumors 
of the parotid 

Everett Carlson Carotid body tumors, splenectomy, 
indications and technique. 

, L Stiles Treatment of varicose veins 
J E Rickard Intestinal obstruction 


SURGERY OF THE THYROID 
''illiau J Kerr, Henry H. Searls, Jane T Paxson 
“d R S Stove. Activities of the thyroid comma tt« 
01 the University of California Hospital with follow 
after various lines of treatment 
H. Searls, E I Bartlett and C L Connor, 
tt Chronic diffuse thyroiditis 

H Searls and Jane T Paxson Clinical picture 
01 tone adenoma with normal or lowered metabohr 
rate. 

Xt' T U "Vt J The heart in hyperthyroidism 

E M°>. T ^hery Lingual thyroid 
, D0KE Althaosen Surgical impbcations of hepatic 
R m ^hj" rotol3 cosis 

^ arat hy roi d damage during thyroidec 


GENITO-URINARY SURGERY 
Fravk Hivmav, Clark M Johnson and Brrnt W eyman 
Tumors of the testicle, pathology, demons! ration of 
hormone tests, end results, uretero-intestmal anasto- 
mosis, experimental work, drawings and motion pic- 
ture demonstration, demonstration of patients, pros- 
tatism, pathology , indications for different types of 
surgery , end results by different methods 
C P Matbe Surgery of the prostate 
T E Gibson Newer aspects of renal tuberculosis 
L P Player and H D Crall Gracilis transplantation 
for urinary incontinence 

Melry B Wesson Conservative surgical treatment of 
nephrohthiasis 

L C Jacobs Calcuh of urinary bladder, suprapubic and 
transurethral prostatectomy 

H A R Kreltzmann Urinary hthiasis, nephrotomy, 
py elotomy' and nephrectomy 

Bernard Strauss and M L Polse Operation for hydro- 
cele, plastic operation for phimosis 
A Epsteen Injection of vas deferens for chronic epididy- 
mitis 

J \ Leonard and George W Hartman Demonstration 
in urology 

C P Mathe and T E Gibson Transurethral prostatec- 
tomy 

T E Gibson and O F Nolan Suprapubic prostatec- 
tomy 

J R Dillon Treatment of chrome pyelitis and pvelo 
nephritis, treatment of cancer of prostate, technical 
improvements in surgical treatment of undescended 
testicle 

W E Stevens Unusual pathological conditions of the 
urinary tract m women. 

Edgar Poth A new aseptic technique for uretero-enteros- 
tomy , mechanism of ascending infection of the urinary 
tract, experimental observations 
Sidney Olsen Tuberculosis of the gemto-unnarv tract, 
urinary' calculi 

Clark M Johnson Trauma of the gemto-unnaiy tract, 
infections of the gemto-unnary tract, renal and para 
renal infections, renal anomalies. 

L P Player. Kidney lavage. 

W A Carroll. Ureteral hthiasis, rupture of kidney 
T 0 Powell. Newer knowledge of tumors of the testicle 
with special reference to gonadotropic hormone ex- 
creted in the urine. 

M R. OrnxcEK, Lloyd R. Reynolds and J B Me 
X aught Torek operation for undescended testicle, 
torsion of testicle 

George W Hartman Hematuria and pyuria, renal 
tuberculosis 

W A Sumner. Relationship of chrome infections to le- 
sions of the gemto-unnaiy tract 
Lewis Michelson Obstruction of the neck of the blad- 
der in the female. 

R Glenn Craig Ureteral pain of obscure origin 
Morrell Veckt Renal mov ability 

ENDOCRINOLOGY 

R F Escamilla Consideration of abdominal pain of 
endocrine origin 

Samuel Cohn and F I Harris Discussion of the 
treatment of tindescended testicle by operation and 
glandular extracts 

Leo Stanley Endocrinology in a penal institution. 
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surgery or nir oaxtro-intestinal tract 

IXUdcd BsaTTX Gtocrr of the rrctam. 

T I CscaLrfsmf (da t*Je) exterttls (reflcmal 

lleiUa) treatment of appendix aluav . nen to T tc aon. 
ritiill ViLrt Thtnai om i ai cappbotxxia of pep- 
tic ulcer 

E J Birr F II ioru, Thoocm Axiurln and 
Rbim Ri-KKwtn. PcatopeTalrra cut cf buaatnal 


If F CtrKMA Primary duodenitis, end reanlts d aker 


Lion GoinaiAX and Theouobi .Altxactt' Psr»io pc 
ton boo of pept* ulcer 

J Hoscor I\ coui and H Cux\ Bru_ Cartdsom d 

totnach 

It L. llcmoonxm and }ocm M S*ttdt Aorta U- 
Urtinal obatrnctkici, expenraenlaj iM rfrakxJ 
U. GlIxt B*u Sabnrota tntfttoaai aUtrocta*, localised 
typa (chronic oestrum* nrtratta) 

11 Ginn Bell and Lion OftUnam Congenital lakes, 
tusors, drvtrtwUa d wall bonrl 
It. 8 Worn Litre Gauaui and H Guru Bill Car 
omm cf taiga boual 

Drnnn Surra and J IT Moxu Camaatrx d rect-en 
AUW Ccn-Uis Pyfcftctoeny and (astro arteroatnnij 
Lxkor Bmxns Da fnoafs and treatment d Intotaol 


nV m <b>rrUexlrt* 

pcrtMV stsoc cfanalf, 

J A GmlOtt. Chrome afpcndxHn, end ieauh* efepem- 


tfca 


H P wm, Omaci BuncrrT J II H 

Pm r, j Cuunoa Ilanrenmx J J B lie 
NanonTandA C UcEiwerr Lejona eftka 


Nsocar and I- — — ... 

(astro uUstkal tract amabac mfactjooa of liver end 
(astro intestinal tract 

Doreri Sam Opoata* for rectal taxis sad itexe 
rheniectoeuy xjotxn fncture dcsvnutrmtcc 

BUROERY OF INFECTIONS 
A S Warn Tr«et*u-ot d atapfcylooroaa vdcotama artb 

ttiphhnd 

s A GcCIMAX Btud>ci oo ataphyiocotem rafrciuM 
F 1 McCtMt L»d iesaba ia art acts*a <f the Land 
B. V Aim Srktna of focal nrfcctxm i 


THORACIC SURGERY 


Hawcd BarKX, A L Btowx, IL Roarmrnt and J J 
Sawaox. &ympo«™ cm aoegety of tb« heart xkb 
partinlar naert aca to adkestre wncanten. 

LiO Euttnu, Pxmx H Puxscre V, L Room, 0, q. 
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A L Bxoarr IL Vt Dexemlax and A Cottars 
artiftoal 
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iamui LycckoUaitraa cf oedmatmm 


A L I 
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SURGERY Or THE BILIARY TRACT LIVER 
AND PANCREAS 
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CIRCULATORV DISEASE 
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ORTHOPEDIC SURGERY 
George J McChesney, W Cox and R L Dresel 
Fracture of neck of femur, treatment without external 
splinting 

L D Prd.ce, A. B Sirbu and D D Charmack Frac- 
lures of os calcis, replacement of tibial shaft by fibula 
following osteomyelitis, treatment of bursitis 
R, L Waugh Clinical demonstration of Roger Anderson 
“Ought-O-Matic” splint and skeletal traction and 
countertraction methods applicable to Thomas or 
Hodgen splints 

LeRoy C Abbott The shoulder joint 
John B de C M Saunders The shoulder jomt 
J F Rinehart Vitamin C deficiency in arthritis 
Keene Hardeman and John B de C M Saunders 
Demonstrations of bone growth 
Frances Baker Heat therapy 

T A. Lowe. Internal derangements of knee joint, chrnc 
and motion picture demonstration, fracture of hu- 
merus, cluuc and motion picture demonstration 
J J Loutzenheisee Arthrodesis of foot 
S L Haas Application of Hibbs-Risser plaster for scolio- 
sis, results of treatment for scoliosis, results of tendon 
transplantation, Leggs-Perthes disease 
J J Sale, \V 0 Montgomery, V M Deleon and IV J 
Coy. Industrial surgery and orthopedics 
J H. O’Connor. Reduction of complicated fractures, 
dosed methodSj demonstration of cases, indications 
for open reduction 

C A Walker. End-results of open reduction of fractures, 
treatment of compression fractures of spine, 250 cases, 
fractures of davide and patella. 

W W Washburn Disabilities following fractures, factors 
influencing penod of recovery 
Leonard W Ely Arthritis of the hip 
D Ring Functional anatomy and pathology of the 
shoulder joint. 

A L Fisher. Treatment of flat feet. 

Merrill C Mensor Osteogenic sarcoma of spine, rela- 
tion of bacteriophage to the Orr treatment of osteo- 
myelitis 

Nelson J Howard Traumatic lesions of bursa:, tendons 
and muscles 

Leon Parker. Familial tendencies m Paget’s disease 
D King Treatment of chrome sclerosing osteomyelitis 
F G Linde. Compression fractures of spine, non union 
of fractures 

P C Bost Hibbs-Risser treatment of scoliosis, disloca- 
tion of carpal semilunar, fracture of ankle, hgamen 
tons tears of ankle, treatment of fracture of 03 calcis 
W J Cox Internal derangement of knee jomt, rupture 
of ligaments, treatment of fracture of femoral neck 
with Smith Peterson nails 

Neene 0 Haldeman Pathology of acute osteomyelitis, 
pathology of chrome infections of bone 
Ralph Soto-Hall and Keene 0 Haldeman Fracture 
dislocation of cervical spme, Duncan’s traction ap- 
paratua. 

PaulE Johnson, B H Henning and John t. Kennedy 
Disability ratings of Veterans Administration for 
orthopedic conditions of the extremities 
Carleton Mathewson, Jr. and J B McNaught Treat- 
ment of spiral fractures of tibia, open and dosed meth 
°ds of treatment of fractures of extremities, tuberculo- 
„ S1S °f pelvis 

D King, J M Meherin and R A Scarborough Frac 
ture of the carpal scaphoid, surgical approaches to 
bones and joints, the Orr method of treatment of 
osteomy ehtis. 
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Nelson J Howard Fractures of the upper end of the 
humerus, motion picture demonstration. 

Merrill C Mensor and Leon Parker. Unusual frac- 
tures of the spine, treatment of osteomyelitis with 
surgical maggots 

C C McRae Injuries of small bones of the hand 
Edgar L Gllcreest Problems in treatment of fractures. 

GYNECOLOGY AND OBSTETRICS 
William G Moore Endometriosis, fibromyomata of 
uterus 

A M Vollmer. Rubin’s insufflation test, trichomonas 
vaginalis 

R. K Smith Classical cesarean section, motion picture 
demonstration 

Trank Lynch, Alice Maxwell and R. S Stone Uterine 
cancer, follow-up, X-ray therapy, radium therapy 
Margaret Schulte Special ovarian tumors 
A H. Heald and Alice Maxwell X-ray pelvimetry, 
direct method. 

Philip H. Arnot Conduct of labor in postenor position 
Ludwig Emge Dysmenorrhea, causes and treatment, 
sterility, diagnosis and treatment 
C F Fluhmann, P E Hoefman and Gertrude F Jones 
Endocrinological aspects of gynecology , modern meth 
ods of diagnosis, blood and urine hormone tests, biopsy 
of endometrium, hormone therapy 
A V Pettit Results of hyperpyrexia m treatment of 
acute and chrome pelvic inflammatory disease 
Ludwig Emge Radiation therapy of carcinoma of cervix, 
methods and end results 
A. M Vollmer. Treatment of abortions 
Margaret Schulze Multiple pregnancies, pyelitis with 
pregnancy, hy datidiform mole and chono-epithehoma, 
cardiac disease with pregnancy 
Karl L Schaupp Fibromyoma of the uterus 
Hans Von Geldern Plastic operations on pelvis 
C L Cooley Demonstration of gynecological cases 
R D Dunn Treatment of incomplete abortions. 

D A Dallas Operations in obstetrics. 

Beverly Simpson Separated placenta. 

Adolph E Schmidt Uterine bleeding 

NEUROSURGERY 

Howard C Nappziger. Late results in the treatment of 
malignant exophthalmos, brain tumors, factors in 
fluenong recovery after peripheral nerve injury , cervi- 
cal rib3 and “the scalenus syndrome without cervical 
ribs ” 

Howard W Fleming Subdural hematomata, cerebro- 
spinal rhinorrhea, rehef of intractable pain, cranial 
approach for orbital tumors, craniocerebral injuries 
Edmund Morrissey Neurologic cbmc on lesions of the 
cauda equina diagnosis and treatment of subdural 
hemorrhage, diagnosis of subdural hemorrhage 
0 W Jones, Jr. Spinal cord tumors. 

H. A Brown Low back injuries, spinal cord injuries 
E B To wne. Treatment of acute head injuries 
F L Reichert Neuralgias of cranial nenes, demonstra- 
tion of patient and lantern sbdes 
Robert Aird Encephalography, clinical and expen- 
mental, intradural alcohol injections for intractable 
pam 

U B Towne, E Morrissey, J \V Wolpsohn and D 

of ^deps^ 10111 6510113 ° f 016 Splnal cord > dynamics 

L B Lawrence Spmal cord tumors, tumors of cauda 
equina ^ 

Lee Hand Regeneration of peripheral nenes of hand. 
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PROVIDENCE HOSPITAL 
0 D Hamlin — 9 Intestinal anastomosis 
J Radford Fears. — 9 Vaginal hysterectomy under local 
anesthesia. 

A Reis — 10. Cholecystectomy, new method 
Theodore M Weller — 10 Cesarean section 
Is Austin Cary — 11 Sacro iliac fusion 
Philip J Dice — 11 Posterior ^astro-enterostomy 
Michael Torrano — 12 Herniotomy under local anes 
thesia 

S A Jelte — 9 to 12 X-ray demonstration and discussion 


EAST OAKLAND HOSPITAL 
Don' D Weaver — 9 Ulcer of the stomach 
0 R Etter — 9 Surgery in the diabetic patient, dry 
clinic. 

R G Van Nuys — 10 Dry clinic Visceroptosis and posi 
tion of the viscera in healthy young adults, X-ray 
demonstration 

Brooks Stephens — 1030 Hallux \ algus 
Clair Rasor — 10 30. Prolapse of uterus 
Alexander EL Griffith— ti Carcinoma of the recto- 
sigmoidal juncture, Lahey technique 


SURGERY OF THE EYE, EAR, NOSE, AND THROAT 

CLINICS IN SAN FRANCISCO HOSPITALS— DAILY 

UNIVERSITY OF CALIFORNIA HOSPITAL HOSPITAL FOR CHILDREN 


Tuesday 

Joseph L McCool, Frederick C Cordes, Joseph W 
Crawford, C Allen Dickey and Davtd O Har- 
rington — 9 Ophthalmological operations. 

R- C Martin and Frederick C Cordes — 9 Toti 
-Mosher operation 

V allace Smith, Louis Morrison and Edith Stoker — 9 
Otolaryngological operations. 

Dry Clinics — 2 

Frederick C. Cordes Surgery of traumatic cataracts. 

J W Crawford Tuberculosis of the eye 

C Allen Dickey Surgery of the vertical muscles 

David Harrington Contact glasses, practical demon 
station 

R- C Martin and Sterling Bunnell Injuries and repair 
of the facial ner\ e 

Thursday 

Joseph L. McCool, Frederick C Cordes, Joseph W 
Crawford, C Allin Dickey and David 0 Har- 
RINGTOn — 9 Ophthalmological operations. 

C Martin and Frederick C Cordes — 9 Toti 

Mosher operation 

Wallace Syhth, Louis Morrison and Edith Stoker — 9 
Otolaryngological operations. 

Dry Clinics — 2 

John Saunders Regional anatomy of the mastoid and 
pathways of infection of the mtracramum 
owasd C Naffziger. Brain abscess arising from middle 
ear and mastoid infections 

At Af CE Smith Phlebitis and thrombosis following mid 
die ear and mastoid infections 

Friday — 2 

Cordes Surgery of complicated cataracts 

r a ^awford The eye in diabetes 

Dickey The \alue of orthoptic treatment 
dn Harrington Tobacco amblyopia and its treat 
menu 

ST MARY’S HOSPITAL 
Thursday — 2 

Rancis Conlan, Stanley Burns and Frank Hand 
treatment of posterior sinusitis. Blood dyscrasias in 
relation to the car, nose and throat Treatment of 
abductor paralysis 

t rank Hand Radicafantrum 


Thursday — 2 

George N Hosford and Avery M Hicks Technique 
for the determination of the hydrogen ion concentra- 
tion of tears The significance of pH of tears m ocular 
symptoms and treatment Indications for and results 
of orthoptic training Relation of vertical imbalance 
of extra-ocular muscles to gastric symptoms, posture, 
temperament and aptitude for school work and oc 
cupation. Congenital muscle palsy Motion picture 
demonstration of O’Connor technique for heterophona 
and heterotropia 

Days lo Be Announced 

George N Hosford and Avery M Hicks — 9 Extrac- 
tion of congenital cataract, muscle operations, O’Con 
nor cmch shortening for simple exotropia, simple 
esotropia, vertical deviations, muscle transplants for 
external rectus palsy, superior rectus for paralysis of 
the superior oblique (Jackson’s technique), Motais’ 
operation for congenital ptosis, Toti Mosher operation 
for occlusion of nasolacrymal duct (with Drs Martin 
and Hosmer) 

SAN FRANCISCO HOSPITAL 
Tuesday — 2 

Warren D Horner. External iridectomy, history, uses, 
technique and advantages. 

C Allen Dickey and J W Crawford Safety procedures 
in cataract operations, akmesis, intra-orbital injec 
tions, lid sutures, pre-operative medication 

Warren D Horner, C Allen Dickey and J W Craw- 
ford The use of synthetic epmephnn bitartrate m 
ocular therapeutics. 

Aubrey Rawlins Osteoma of the antrum, some cunous 
foreign bodies m the lungs, cases of recosery from 
optic meningitis, extensile osteomyelitis of the frontal 
bone. 

Harrington B Graham. Foreign bodies in the lungs, 
stenosis of the esophagus, cancer of the larynx 

Harrington B Graham and J M Wolfsohn Extensile 
abscess of the meninges. 

Rae Ashley Treatment of tuberculosis of the larynx 

STANFORD UNIVERSITY SCHOOL OF MEDICINE 
Wednesday — 2 

Frank Rodin Congenital and hereditary eye defects. 

Ay'ery Hicks Ocular torticollis. 

Dohrmann Pischel. Retinal detachment, methods and 
results. 
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T HIS paper is an attempt to clarify the 
relationship between the chmcopatho- 
logical picture of primary malignant 
neoplasms of the ovary and the therapeutic 
end-results It is based on a study of 92 pa- 
tients who have been admitted to this Insti- 
tute for diagnosis and treatment Only those 
cases in which pathological matenal is now 
available for review have been selected 
The ovary, being an organ of both extrinsic 
and intrinsic function, plays an important 
cdle in the vital metabolism of the body Its 
origin, development, and subsequent gross 
and histological transformations present a 
complex background in the interpretation of 
the vanous malignant growths wdnch affect it 
The divergent theories of origin and develop- 
ment of these neoplasms find their champions 
with proof of both plausible and fantastic 
accuracy 

Some observers believe that normal somatic 
cells may change gradually through a benign 
neoplasm into a malignant growth Stevens 
demes this possibility of the supervention of 
enneer in an innocent neoplasm Sampson has 
suggested that endometrial cysts may be pre- 
cancerous lesions and presented evidence in 7 
of 16 ovarian cancers examined He described 
endometnum-kke tissue in the site of the ma- 
■gnancy Taylor could not find even the 
smallest indication of a practical or theoretical 
structural ground for a separation of an “en- 
dometrial carcinoma” from the germinal epi- 


thelium carcinoma of the ovary This ger- 
minal epithelium, which Maximow' derives 
from mesothehum and Fischel claims arises 
from mesenchyme, gives nse to structures 
which may be both intra-ovanan and extra- 
ovarian Certain of the structures remain 
after birth either in a functional capacity or as 
atrophied remnants in the ovary itself, the 
mesovanan, or in the broad ligament 

It does seem reasonable that cells or groups 
of cells normally found in the ovary may un- 
dergo malignant changes wnth all the possi- 
bilities of structural and morphological trans- 
formations seen in tumors of much simpler 
origin The rare occurrence of extra-ovanan 
tissues in the ovary and the bizarre cellular 
growths resulting from embryonal rests and 
ovulogenic tumors is admitted But these are 
the exceptions and not the rule in the origin 
of most ovarian neoplasms 
The tumors of this series are divided into 
three main groups, namely (1) adenocarci- 
noma, (2) carcinoma, and (3) embryoma 
The question of a tumor being cystic or solid 
has had no real bearing on this classification 
As Taylor has pointed out, “true solid tumors 
are extremely rare and seem as a rule to be of 
teratomatous or sarcomatous nature ” 

The structure of the neoplasm and the mor- 
phology of stroma and epithelium have been 
the deciding factors Suffice it to say that not 
all sections of the same growth are identical 
One may see a change from cystic papillary 
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itmcture to almost diffuse epithelial tumc 
faction Metaplasia of cell* In create* tbe dlf 
ficulty of accurate Identification But the pre 
dominant and moat constant cellular charac 
terirtici have determined our final dedalon. 

The division Into three main group* not 
only amplifies a most complex problem, but 
also provide* a working bail* m the intrrpre 
tatlon of the therapeutic end result*. 

PATBOLOOY 

I Under admocoranema are grouped thoae 
tumors showing true gland like formation*, 
with or without pa pillar y * tincture*. Micro- 
scopically they exhibited both semlmaHgnant 
ana complete malignant charactemtic*. In a 
few the proliferation of epithelial cells waj 
scant but sufficiently Irregular and hyper 
chromatic to justify thrir classification under 
malignancy (Fig i ; Many presented a dense 
stroma with Invasion by surface cells (Fig s) 
Numerous mitoses, round cell infiltration, 
hyperchromaddam, obliteration of cystic 
cavities by diffuse iheaths of cell* (Fig 3) 
together with peeudo- alveolar space* formed 
by liquefaction retrod* (Fig 4) fcmlabed a 
▼arfetyofhi*tok>ccalpictura* BeD coaduda 
an accurate description of the malignant pap- 
illary neoplasm* by saying often tbe *trom* 
b dear and the epithelium pleomorphic 
Cystic cavities may contain either mucoid 
(Fig 5) or serous secretions Thb mucoid 
type of cell does Dot necessarily indicate a 
mudlerian duct rest or an eutodermal com 
ponent of an emhryoma. Germinal epithelium 
may be responsible 

a Since hardly two carcnwma cases rcsem 
bled ooe another a subdivision into four types 
seems necessary 

a. Under the mtdultery type are grouped 
those cases presenting anastomosing columns 
of epithelial cells which may vary as to rise, 
shape, and staining characteristic* The 
stroma may be dense and cellular or loose with 
mucoid degeneration (Fig 6 ) One may *ee 
cell* like ova which Ewing attributes to mu 
cold degeneration and sheaths of squamous 
cdb produced by metaplasia Cystic area* 
when found are doe usually to liquefaction 
and oecroii* The presence of goblet cells La 
the ovary does not necessarily indicate a met 


astatic tumor or fetal maeUenin-duct rest* 
lYalthard has demonstrated their presence In 
small Islands in many otherwise normal ova 
ries and attributes them to metaplasia of 
germinal epithelium. 

b A footer formation of cdb varies b all 
hb to logical aspects from small round n 4 h 
with deeply staining granular protocJasm ar 
ranged about an Ind efini te lumen (Fig 7) anl 
resembling lymphosarcoma, to larger dearer 
and more Irregular cdb arranged about a more 
definite lumen The stroma is as variable a* 
b the medullary type and may dosdy resem- 
ble a meso blast! c tumor of almost any variety 

c. Gramdeta ctU carcinomas are not com- 
mon and are rdativdy benign because they 
are very often p ermanen tly cured by removal 
(Taussig) They consist of cdb dosdy related 
to tbe granulosa edit and are classified by 
Carl Sternberg as eplthdbl tumors. Their 
ori gin from embryonic rests of ovarian pares 
chyma b the medulla of the ovary hai been 
voiced by TeLfnde King has stated they 
possibly anse from cdb In tbe ovary which 
arc the progenitors of these follicular crib 
According to FIschd both the granulosa and 
the stroma are formed by the ovarian mnen 
chyme. Novak states in either event the 
kinship of the two tissues b *0 dose that 
tumors arising in the early stages of dlfferen 
tiatlon may ascume the type of either card 
noma or sarcoma ” Histologically they usu- 
ally p r esen t a very constant picture. Masses 
of regular dear rdls which resemble tbe 
granulosa cdb of the graafian folhde, are 
arranged b a fairly loose formation about 
spaces which are often filled with bloody 
material (Fig 8) A typical cylindrical forma 
tion of these cdb b often present (cyhndrold 
epithelioma, Fig 9) A very unripe type of 
cellular formation may be present, which may 
dosdy resemble a sarcoma (Fig 10) Careful 
examination, however will reveal the epi- 
thelial chara ct er and attempt at LyjicsJ 
grouping on tbe part of tbe malignant cdb 
Also scattered throughout the tumor may he 
seen spaces resembling the Cell and EnO 
bodies and theca foill mil Novak described 
celb resembling secretory cdb and deddua 
b two granulosa cefl tumors, one reported b> 
Arnold et si and tbe other by Dwoixak. 



MURPHY PRIMARY MALIGNANT TUMORS OF OVARY 


291 



Fig 1 Papillary cystadcnocarcinoma showing carl> 
malignant changes Case 0095, age, 27 y cars, married, 
pnmipara, ali\e and well 814 y ears after bilateral ovariec- 
tomy and irradiation 

d The embryonal cell carcinoma (seminoma 
ovam) resembles in many ways the related 
type found m the testis In some respects it 
may be hard to differentiate histologically 
from the diffuse unripe granulosa cell carci- 
noma Two of our 3 cases were of this sort 
Careful examination, however, failed to reveal 
the grouping of cells in the fashion which is so 
diagnostic of the granulosa cell carcinoma 
Diffuse masses of epithelial cells of a definite 
embryonal character with little or no stroma 
and obhteration of ovarian structure pre- 
dominated the picture (Fig n) 

Clinically this tumor does not induce any 
changes in the primary or secondary sex char- 
acteristics as compared to definite clinical 
syndromes often associated with granulosa 
cell carcinoma and arrhenoblastoma 

3 Embryoma represents a group of neo- 
plasms composed of heterogeneous tissue ele- 
ments Shattock stated that an embryoma 
may be due to the fertilization of one of the 
pnmordial ova m the ovary of the developmg 
embryo, the result being that the embryo gives 
nse to a second imperfect individual whose 
ongin is not synchronous with itself but is of 
a. later date 

Marchand theorized the possibility of the 
fertilization and development of polar bodies 
although there is practically no evidence in its 
favor, and MacCallum states that there may 
be multiple teratomatous tumors which could 



Fig 2 Adenocarcinoma Case 155SS, age, 30 years, 
single, nullipara, died 10 months after bilateral cystic 
o\ anan tumors were remov ed and irradiation therapy 
begun 

not be explained on this basis, smee at most 
there are two polar bodies The latter author 
believes that the evidence in fax or of the iso- 
lation of a blastomere as the ongin of tera- 
tomatous tumors is much stronger than the 
preceding theones It is the only type of 
tumor in which a true mixed carcinoma and 
sarcoma may exist (Heinnch) They are usu- 
ally unilateral although 2 of our 7 cases were 
bilateral when operation was done This may 
be due to metastasis of the mahgnant cells 
from one ovary to the other Wilms con- 
sidered sohd embryoma as onginally benign, 
only secondarily showing mahgnant changes, 
while Pfannenstiel, Ewing, Boyd considered 
these tumors malignant from the beg innin g 

The 7 cases in this senes showed histological 
charactenstics of several types Spmdle cell 
sarcomas (Fig 1 2D), myosarcomas (Fig 12 A), 
myxosarcoma (Fig 13), adenocarcinoma (Fig 
14 A), and medullary carcinomas were found 
The possibility of metaplasia was carefully 
ruled out Usually one type of cellular struc- 
ture predominated, but the presence of bizarre 
combinations and the apparent mixed type 
of involvement satisfied us as to their ovulo- 
gemc ongin 

INCIDENCE 

An accurate figure cannot be given as to the 
incidence of primary ovanan malignancies 
Reports from the literature are confusing due 
to the differences m classification, especially 
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of the semimthgnant or bo rd crime cues. 
Stout «t the Presbyterian Hospital found 5 3 
per cent of *H female cancer to be ovarian. 
Norris and Murphy (19) reported that thdr 
ovarian neoplasms constituted 7 7 per cent of 
•It gynecological lesions of which 14 per cent 
mere malignant Percentages of incidence of 
malignancy In ovarian tumors by five different 
observers varied from 7 3 to 14.3 (7 is 13 
17 to) 

No attempt has been made to determine the 
Incidence in this Institute Many cases have 
been admitted and treated which are not here 
reported because pathological material ls not 
available for stud} 


AOE 

No age fa excepted in the development of a 
malignant neoplasm of the ovary 

Three carcinoma patients less than to 
years of age have been treated at this Institute 
the youngest patient bang 1 1 yean old The 
Incidence of ovarian cancer fa highest In the 
blth and sixth decades of bfe Between 40 and 
59 3 can 0/ age our fnodencr is 35 4 per cent 
Of our cases tg 7 per cent had bad a natural 
menopause * ben admitted and g 68 per cent 
had had a cessation of menses due to opera 
tkro 

Our cases are grouped as In Table I It la 
notable that 88 1 per 'em of the adenocarci- 
noma group occurred after 30 year* of age 


TABLE I — AGE IKCIDKJtCE 
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that number being equally divided in the 30 
to 49 and 50 to 69 age periods Of the card 
noma group 55 s per cent occurred In the 30 
to 49 year period a hde 33 3 per cent happened 
under 30 years The greatest percentage 
(66 6) of the embryo maa occurred between the 
ages of 30 and 49 All of the 6 cases acre 
under 39 years 

Age statistics in the carcinoma group are 


Fin£rw*wl | 4 i 

Of the total number of cases under 30 years 
(73 per cent) the adenocarcinomas lead with 
500 per cent Embryomas make up only i* J 
per cent of this group and audnomas 37 5 
per cent 

The average age of the adenocarcinoma 
group fa 4j 8 years This is 08 years higher 
than a corresponding hgure for the cardnomt 
group and 14 1 years increase over the era 
bryoma group 

A history of malignancy In the Imrofdialt 
blood reiations was pre s ent In 7 adenocard 
noma cases (10 per cent) and 1 embryom* 
case (16 6 per cent) 
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Fig 4 Both pictures show diffuse mass of round and spindle shaped cells in the wall of tumor and also pseudo- 
aheolar areas Other sections shotted typical adenocarcinomatous structures Case i ?66, age 5S >ears, single, 
nullipara, died 3 months after palliative operation for bilateral ovarian adenocarcinoma and 3 months after irradiation 


MARRIAGE AND PREGNANC\ 

Our statistics (Table II) show that of the 
total number 73 9 per cent are married The 
figures for the individual groups vary from 
61 1 per cent (carcinoma) to 83 3 per cent 
(embrvoma) with the adenocarcinoma group 
having a percentage of 76 5 
I* 1 34 7 per cent of our cases patients were 
never pregnant In this respect the carci- 
noma group leads with a percentage of 38 8 
Sixteen adenocarcinoma cases (23 5 per cent) 
and one embrvoma case (16 6 per cent) were 
stenle in marriage The largest number of 
pregnancies w ere 

Greatest number Average 

Adenocarcinoma 5 2 

Carcinoma 10 4 

Embrjoma 6 4 


m the granulosa cell type (66 6 per cent of 
the married cases) 

Only two stillbirths were recorded One 
was an alveolar carcinoma and the other an 
embry onal cell type of carcinoma 
These figures testifj as to the functional 
activity of the ovaries both in a normal and 
abnormal fashion 

SYMPTOMS AND SIGNS 

Clinically these tumors presented a marked 
varietv of symptoms and signs None is in 
itself absolute for diagnosis Onlj pathological 
study determines definitely their malignant 
qualities although at operation one mav 
identify cancer m many cases 

The prediagnostic length of symptoms av er- 
ages about the same in all groups 


A comparison of the four types of carcinoma 
follows 


Type 

Medullarj 
Alveolar 
Granulosa cell 
Embryo na Icell 


Nul Pnralp- AIulUp- 
Cas« Single Mamed Upara ara ara 

4 2 2 2 1 I 

4 1 3 1 o 3 

7 4 3 4 0 3 

3 o 3 o 1 2 


Abortions and miscarriages which in the 
great majority were apparently not induced, 
occurred m 23 5 per cent of the adenocarci- 
noma and 16 6 per cent of the embryoma and 
carcinoma groups Of the last group (3 cases) 
r occurred in an alveolar type and the other 2 


' >amc Average Longejt Shortest 

m>nths years month 

•\denocarcinoma 15 20 r 

Carcinoma 11 6 3 1 

Embrjoma ^ - 2 ^ z 

Kaplan reported that the average duration 
of symptoms of ovanan malignancy in his 
senes is io months with r case of 12 years 
Pam in the abdomen is the most outstand- 
ing symptom Frequently it is hypogastric 
in type and man} times is associated wuth 
nausea and emesis Swelling of the abdomen 
is quite prevalent as are backaches beanng- 
down sensations in pelvis and frequent and 
painful mictuntion Loss of weight is often 
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TABLE II — MARRIAGE, PREGNANCY, 
MENOPAUSE 



Adenocar j 
anoma 

Carcinoma 

Embryoma 

Total 


No 

Per 

cent 

No 

Per 

cent 

No 

Per 

cent 

No 

Per 

cent 

Single 

16 

33 5 

7 

3^8 

i 

16 6 

*4 

6 0 

Mamed 

53 

76 5 

11 

61 1 

5 

83 3 

68 

**3 0 

Pnrmpara 

1 

17 ^ 

- 

XI T 

1 

166 

15 

i6j 

Multi para 

24 

35 2 

Q 

1 50 0 | 

3 

I 500 


30 I 

No pregnancies — 
tingle and sterile 
cases 

32 

33 0 

7 ' 

38 8 

2 

33*3 

52 , 

34 7 

Sterile in marriage 

16 

3 J 5 



* i 

166 

17 

18 4 

Natural menopause 

33 

485 

3 

(6 6 

T 

16 6 



SurgveaJ menopause 

5 

73 

2 

II I 





Symptoms after 
menopause 

*7 

3 P - 7 

I 

5 5 



2$ 

30.4 


Additional Dat\ on Menopause 

Arienocarci Carcinoma Embryoma 
noma 

Nears Nears Nears 

47 6 44 6 45 

53 53 45 

3J 36 45 


42 4 44 5 

40 44 

30 30 


6 7 1 

0 t 

1 1 


Natural menopause 
Average age 
Oldest age 
Noungest 

Surgical meno pause 
Average age 
Oldest 
Nouogest 

Symptoms after 
Menopause average 
Longest Interval 
Shortest mos 


TABLE m — SYMPTOMS 



Adenocar 
ci noma 

1 Carcinoma 

; 1 

1 Embryoma! 

; J 

Total 

Sy mptoms 

No 

Per 

cent 

No 

1 Per 
cent 

No 

Per 

cent 

No 

Per 

cent 

Pjln in abdomen 

38 

55*8 

14 

77 7 

5 

83-3 

57 

6r 9 

Enlarged abdomen 

3 ° 

44 1 

5 

1 77 

1 

166 

36 

30 1 

Nausea and emesis 

1 

10 2 

4 

22 2 

5 

33 3 

13 

14 r 

Backache 

1 3 

ro 1 

6 

33 3 

3 

50 0 

22 

22 S 

Headache 



2 

11 I 

i 

16 6 

3 

32 6 

Loss of weight 

12 

17 6 

2 

II I 



14 

1 5 2 

Pain in rectum 



1 

S 5 



1 

1 oS 

Flood from rectum 

2 

1 2 0 

1 | 

5 5 



3 

3 26 

Urtnars disturbance ! 
frequency pain 

IO 

U 7 

4 

2 2 

j 

. J 

14 

15 - 

Constipation 

3 

2 0 



1 


2 

2 17 

Gain in weight 

2 

2 0 





2 j 

2 17 

Irregular menstrual 
penods 

II 

16 1 1 

1 , 

S 5 



1* 

; 130 

Pain on menstrual 
ing 

2 ' 

2 0 






2 17 

Amenorrhea (recent) 

2 ! 

2 9 


i 



2 

1 17 

Ne\ er menstruated 





I 

166 

1 

1 r oS 

Vaginal bleeding 

12 

17 6 

5 

27 7 | 



17 

•84 

Leacorrhea 

10 

27 6 

5 

77 7 

2 

33 3 

26 

28 - 

Miscarriage or 
abortion 

16 

33 S 

3 

166 

I 

16 6 

Lo 

21 7 

Stillbirths 



2 

It 1 


■ 

1 2 

2 17 


tial point in favor of malignancy in an ovarian 
tumor 

Menstrual disturbances, such as irregular 
penods, profuse flow, and pain were not pres- 
ent m the embryoma group although 2 of the 
6 cases had a leucorrhea previous to admission 
Menstrual irregularities for vanable lengths 
of tune previous to admission were noted in 
16 1 per cent of the adenocarcinoma cases and 
5 5 per cent of the carcinoma cases Two of 
the adenocarcinoma group had quite severe 
pain on menstruating since the onset of their 
disease Vaginal bleeding between penods 
but usually following menopause was present 
in 17 6 per cent of the adenocarcinoma cases 
and 27 7 per cent of the carcinoma group It 
has been noted by other observers (Schroeder, 
Tietze) that in cases of ovanan malignancy a 
hyperplasia of the endometnum often takes 
place This is especially true of the granulosa 


cell carcinomas E S J King explains this 
hyperplasia and also endometriosis by a hor- 
monal action He says “It is possible that 
tumors consisting of cells which are closely 
allied to the granulosa cells— and therefore 
are presumably capable of producing the fol- 
licular hormone — which may be abnormal, 
either in amount or quality— may have a 
considerable effect on the endothelium e g , 
overgrowth It has been shown that em- 


TABLE IV — AGE MENSTRUATION BEGAN 


Age in years 


Adtno- Carcinoma Embry Total Per 
carcinoma onn 

63 cases 18 cases 6 cases 


12 

23 

14 

15 

14 

21 

12 

8 

3 

3 

5 

2 

1 

1 

0 

18 

26 

10 

11 

3 

0 

1 

1 

0 

0 

10 

3 

Average age 
Youngest 

23 0 

2 

14*7 

0 

23 5 

2 

24 

Oldest 

17 

18 

23 

25 

II 

18 
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bryonfc thane contain* the hormone ao there- 
fore anaplastic type edit mutt contain in 
additional amount 

Aovni reported a cate in which a/tef 
remora! of a gr*nulo*a cell tumor the patient 
complained of a tecond meoopaute due to 
cenuthn of folheukn tec retkin. He aaya that 
thb dlnlca] tyn drome bat been described in 
only one other cate (Schulte • caae) 

One of our granulosa cell cardnoma cate* 
five a history of periodic uterine bleeding be- 
ginning i year after a normal menopaute 
She wa* admitted to the Inititnte in a mod 
bund condition and died in 6 day* after receiv- 
ing one X ray treatment Autopsy revealed 
an ertenove tumor involving both ovarian 
regiona and extending to the umbtlfcia 

Two adenocarcinoma patient* had never 
had a menstrual flow due to age at octet of 
tumor growth 

Phyaiad examination may not reveal the 
true character of the Je»oo A palpably free 
mass, or a ao called frown peivi* with aadte* 
and diffu*e abdominal enlargement may be 
pretent Even after mriuUoi hat taken 
place, a malignant tumor may remain mov 
able if pedunculated (Ewing) 3 fany time* 
pelvic examination afford* littJe Inform* boo 
a* to which ovary it involved at either may 
be ditplaced 

On operation it waa found that 7i 47 per 
cent of tbc cttei had growth* in botn ovitrie* 


Shaw reported 76 7 per cent WatrraJ invotve- 
ment and said If bflatcral 0 van an tumor* 
are found at operation the chance* arc oeari> 
S to 1 fn favor of the tumori being maffgnant 

One rarely aee* dlitant roetattaililn ovarian 
cancer became the majority of these tumor* 
spread by impi*ntAtk>n Foot tdcoocvxi 
noma* and embryoraa thowed dbtant me 
ta*ta*e* Shaw* obaervalfon that one roar 
not find evidence of meta*ta*i» in caae* of H 
lateral malignant tumor* and that they may 
uf*e independently of one another »eem* 
logically true Ewmg ttafe* The majority 
of ca remount are ongmally bffatnral or »oon 
become to 

The percent *ge* of bilateral involvement 
of the cue* In thi* aeries at operation are 


TIBATJCEWT 

The Judicial n*e of a combination of turgery 
and irradiation remain* the be*t method in 
the treatment of malignant neopfatm* cA the 
ovary With the knowledge that an ovarian 
tumor it malignant at the time of operation. 
It 1 * juttifiable to remove the other ovary 
utcrua, tube*, and broad ligament*, even 
though tbe*e tiructure* are apparently nor 
mal in appearance and the patient f* in the 
reproductive period of life Whrn wide*prr*d 
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Fig 9 Granulosa cell carcinoma A, left, Groups of cells m loose formation, B, masses of cells m cylindrical forma 
lion and about blood spaces Case 8147, age, 41 years, single, nullipara, died 9 years after palliation operation for 
oiarian tumors and irradiation (cause of death — cerebral hemorrhage), v ery radioscnsitn e 


metastasis is present Keene Pancoast, and 
Pendergrass have found in unusual cases 
“rather marked improvement in general 
health and retardation of the malignant proc- 
ess” by excision alone of the primary growth 
Since any such case in our senes has been 
irradiated following operation, improvement, 
"hen noted was credited to the radiation 
therapy It is apparent that many of these 
metastatic cases, even when only a diagnostic 
laparotomy has been performed show a 
marked palliation of symptoms and prolonga- 
tion of hfe following treatment by irradiation 
therapy 

In discussing the value of irradiation in the 
treatment of ovanan tumors it is essential to 
hnow the type and extension of the neoplasm 
Morphologically similar tumors may show a 
difference in their response to radiation 
therapy It is apparent that there exists an 
individual variation in the reaction of the tis- 
sue bed to irradiation 

Irradiation treatment in this Institute was 
earned out by means of X-ray and radium, 
separately, or m combination 

X-ray Pnor to 1921 medium voltage X-ray 
with aluminum filter y\as used Three of the 
adenocarcinoma cases and one of the em- 
bryoma cases were treated in this manner It 
is apparent now that the doses which were 
used at that time were inadequate Since 1921 
high voltage X-ray therapy has been used 
The factors arc 


Volts 

Milbaraperes 
Distance 
Angle 
Field size 
Filter — copper 

aluminum 


200,000 

30 

80 centimeters 
90 degree 

20 by 25centimeters 
S millimeter 
1 o millimeter 


The tumor dose was computed from the 
patient’s pelvic measurement by means of 
isodose charts Cross fire was accomplished 
through two portals — antenor and posterior 
— in divided amounts sufficient to produce a 
skin erythema dose, which in this Institute 
represents 800 roentgens (air scattering) and 
1130 roentgens (tissue scattering) The course 
was usually repeated in 2 months if the pa- 
tient’s condition warranted As many as 6 
courses have been given within a period of 3 
years Occasionally more than two fields 
were used 

Radtum packs Radium packs pnor to 1931 
w'ere used at 6 centimeters distance with a fil- 
ter of 2 millimeters of brass, o 5 millimeter of 
silver, 1 millimeter of aluminum and 1 centi- 
meter of rubber 

The size of field was 6 5 by 7 5 centimeters 
through 2 or 3 portals, antenor and postenor 
and sometimes penneal Doses were as high 
as 26,420 milligram hours 1 n one course 

Since 1931 the 4 gram radium element pack 
has been used When two fields-antenor and 
postenor were used at 10 centimeters’ dis- 
tance, dimensions of field size were 20 ~ by 
205 centimeters Occasionally two antenor 



*9® 


SURGER\ GV\ ECOLOGY AND ODSTETRICS 



In Gr*i*ikiw tr-TI c*rrln«o» Wort unpc 
tTpe mh tent iyphrf d *1 ran Cue fli*. tp t 

rfmr», *U|tr saltpan, d»d t rvwtki 1/I/7 Wt( rina 
lonw »» r*r»e*«s mil j ncwtki atlrr Iraki tn ni 
betas 

two posterior and one perineal field were used 
at ro centimeters distance Here the field siae 
was ro by io cent (met er» Filter wai i mJHi 
meter of platinum i 5 millimeter of ited alth 
a secondary filter next to the akin of o 5 milli- 
meter of copper and ijo millimeter of alumi- 
num. The dose hat been at high at 705,000 
milligram boon given In 5 counts of 10 treat 
menu each alternating anterior and posterior 
over a period 0/ 9 moot ha 

Intracavitary Before ig^i radium emana 
tioo wta uaed in two 50 rallli curie (abet placed 
in tandem into cervix uteri Doae varied from 
1200 to 2400 mlU curie boun Filter a as o 5 
millimeter gold o 5 millimeter bran, and 1.0 
millimeter rubber Since 1931 radium ele 
ment hat been o*ed In a 100 milligram tube 
Filter 1 o millimeter platinum and 1.0 mllU 
meter aluminum Doae from iroo to s+00 mini 
gram boor* 

Nine cases received thb type of therapy Ln 
conjunction with radium pack or \ ray 
therapy 

Inierititiat In a few cmaei radoo aeeda were 
placed in the cemx uteri for local condition* 
of the cervix at the tune diagnostic curettage 
or bwpav of cervix wat done Thb was always 
In conjunction with external Irradiation 

Two of the cases received pre-operative 
Irradiation only due to the advanced condl 
tioo of edYoIvemrnt One waa an adenocar 
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dnoma and the other an alveolar card noma 
One embryo ma case received both pre-opera 
tire and postoperative Irradiation. 

*rmr* 

It b very difficult to reach any posit ire or 
detailed condusioo as to end result* In case* 
of Intra abdominal malignande*. Thb u 
especially true for tbo*r tumor* affecting the 
ovary snee each case (* an Integral cancer 
study In Itaelf Not only do the tumors of the 
tame group differ In mans pathological re 
Wet* but there is a great variation in the 
duration of the growth before the first symp- 
toms are notked Any predisposing factor 
such as a benign neoplasm or a fetal iodusfoo 
m*> obscure the din I cal history before a (flag 
nod* b made Even surgical intervention b 
not always adequate in those cases in which 
complete extirpation 0/ the tumor b recorded. 
Tbc radfosensmvltv of the malignant cdls b 
no more Important than the reactionary power 
of the host to the Irradiation It b apparent 
that all these factors enter into any discussion 
of results which are meaaured according to 
length of life not only following complete or 
incomplete operation but also following treat 
ment by irradiation 

According to these two headings the three 
main case group* hare been divided Into those 
who are alive or dead following complete or 
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Fig 12 Malignant embryoma Shows giant cells epithelium like cells, and spindle cells in variety of stroma 
"• 5 ® 6402, age, 38 years, mamed ; multipara 3, died 1 year, 8 months after removal of unilateral ovarian tumor 
ana 1 j ear, 7 months after irradiation was begun 

palliative (or diagnostic) operations Notice end-results for those cases in which complete 
was made as to whether the growth at opera- operation was performed are much better than 
tion was bilateral or unilateral (Table V) In those in which only palliation was accom- 
most cases treatment was begun soon after plished Of course this latter group came to 
operation There are 3 cases, however, in the surgeon much too late but some effort 
which irradiation was given before the abdo- may be made at appraising the irradiation 
men was opened for pathological examination effect 

This i\as due to the fact that the clinical evi- In comparing the three mam groups it is 
dence was strongly in favor of extensive mahg- found that the adenocarcinoma cases have not 
nancy This accounts for the longer length of only a longer average life period following 
fh P u m 111056 cases flowing treatment operation and treatment but also present the 
tnan the same cases following operation The longest case survival— 10 years But the per 
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centage of the patients who are alive is only 
18 8 This may be explained by the clinical 
fact that late recurrence* are the rule and not 
the exception (Thlbaudeau) thus cutting 
down the percentage of live cases while the 
duration of life is Increased This doe* not 
compare favorably with the corresponding 
percentage In the card noma group (50 per 
cent) 

The following chart shows not only this, but 
also the percentage alive and without evidence 
of recurrence 



In analyzing the several groups, we attempt 
ed to correlate the histological findings with 
the end results of operation and Irradiation 
Adtnocarcinema The longest case survivals 
were those in which complete removal of the 
tumor was accomplished and in which the 
histological section showed a low grade of 
papillary adenocarcinoma with psammoma 
bodies (rig 15) Of the 3 patients who bved 
3 years or longer following operation and 
treatment 6 were of this type 
There are however cases in which a pro 
nounced malignant p cture is present and stall 


the patient survives over the 3 year period 
This is especially true for those types In which 
widespread involvement has not yet taken 
place The large doses of radiation which 
these cases had certainly were f acton m pro- 
longing life. 

Many patients come to opera boo too late 
(Fig. 16) In these patients only palliation or 
diagnostic procedure* were attempted Am 
pie dinlcal evidence is obtained in thu group 
in respect to the radio resistance of meat 
ovarian adenocarcinoma cases 

Even in the case of a well formed adeoo- 
cardnomatous structure In which the tumor 
u apparently adequately removed one may 
see lrTsdiaticm to be of tittle effect in prevent 
rag recurrences 

It Is apparent that there u no positive cri 
tenon in prophesying the prognosis Hie more 
malignant types tend to be further advanced 
at time of operation and In many cases In 
which a complete removal of a unilateral 
ovarian tumor is recorded extension to the 
other ovary may already have taken place 
without its gross alteration Or else, tumor 
cells remain in the ntesovanan or broad Iif* 
ment It may be that those patients who sur 
vived the longer periods were more sensitive 
as hosts to th irradiation treatment The 
gross and histological characteristics do not 
offer any basil for determining the rel tive 
radiosenaitivity of these tumors It Is ssfe to 
say that early operation In which complete 
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Fig 14 Malignant embryoma A, left, Shows adenocarcinoma of o% ary found at operation, B, shows embryoma 
of ovary found at autopsy Case 13398, age, 33 years, married, multipara 6, died 3 years after irradiation was begun 
and 2 years, 10 months after bilateral ovarian tumors were removed 


excision of both ovaries is possible and full 
tumor doses of irradiation remain the best 
methods of treatment 

Carcinoma Since the tumors differ widely 
in their pathological characteristics, each sub- 
group will be considered separately 

1 Medullary type Of the 4 cases recorded 
only one is alive and apparently without signs 
of recurrence The average length of life for 
those who are dead is 1 2 years the longest 
and shortest being 2 years and 5 months, re- 
spectively The former case died of chronic 
nephntis while the latter appeared too far 
advanced to discredit radiation treatment A 


third case which survived for 1 year after 
treatment had a carcinomatous tumor show- 
ing mucoid degeneration (Fig 6) Of course 
this was radioresistant The surviving case 
had bilateral tumors removed and has received 
1423 r (tissue scattering) An adequate sur- 
gical removal plus this irradiation has so far 
kept the patient free from recurrence for 3^ 
years 

2 Alveolar type One case is alive and ap- 
parently without recurrence for 10 months 
The 3 other patients are dead The length of 
life averaged about 7 months, the longest be- 
ing 1 year (Fig 7) and the shortest 4 months 



Fig 15 Papillary cyst adenocarcinoma of Ion grade 
rnalignnnc} Shows psammoma bodies Case 12494 age 
4S >ears, married, multipara 2 ali\c and without e\ident 
recurrence 4 years S months after irradiation and 5 y ears 
2 months after remo\al of a unilateral ovanan tumor 
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In all theae tun the cefl* were of a marked loflowfnjj length* of time after treatment wu 
malignant quality Their reanonae to kradia begun one for 3 }T*r» and two for iH year* 
tioo art* poor The 1 caae alive In which M- Both of the latter 1 caae* are Interratmg b 
lateral ovarian tumora were removed baa felt ibowin* late recurrence Foot caae* are dead 
wttl She haa received 110,000 mHUgnun —length* erf life being 9 yean (died from 'ere 
botirt of radium pack It may be that aur bral hemorrhage) 4 month*, 13 moo tin, 6 
guy was adequate The mlamcopical atrnc day* after treatment waa begun following 
ture of tbc tomor ahowed racGoaecrfUve auall operation. The firat caae (Fig $ had a pallia 
tla It U too early to appraiae any reaulta in live operation which waa followed by thite 
this case courses of radium pack whkh acre gn*n 

3 Gr*nuleta ccU type Three cases are alive over * penod of 3 year* and two courses of 
and without evidence of recurrence for tbe deep X ray therapy 


TCBLT V A -POSTOPOUTIVi LEsCTH OV LlVt 
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Fig 18 Papillary cystadenocarcmoma Shows mahg 
nant structure in wall of cystic tumor Case 7473, age, 
29 years, married, pnmiparn, died 5 years, 10 months after 
removal of a unilateral ovarian tumor and 5 years, 11 
months after irradiation treatment was started 



Tig 19 Adenocarcinoma Shows modemteh well 
formed adenocarcinomatous formations Case 12377, 
age. 39 years, manned, nullipara, died 3 years, 4 months 
after bilateral ovnnectomy and 3 years after irradiation 
was begun. 


The second case did not respond to irradia- 
tion It does not present the typical granulosa 
cell carcinoma picture and has a great amount 
of dense stroma (Fig 17) In some respects, 
it resembles the oophoroma folliculare type 
of tumor This patient died 4 months after a 
total of 1152 r (tissue scattering) in 4 treat- 
ments in 8 days was given over pelvis for a 
large tumor mass in the posterior cul-de-sac 
The third case, an 11 year old girl with an 
unripe granulosa cell carcinoma (Fig 10) after 
a diagnostic operation received a total of 


2576 r (tissue scattering) in two courses 7 
months apart She died 13 months after 
admittance X-ray, although not curing this 
girl, proved very palliative and no doubt was 
responsible for prolonging her life 

The fourth patient was admitted in an 
almost monbund condition and after receiving 
one X-ray treatment (565 r tissue scattering) 
died in 6 days Autopsy revealed a large 
tumor mass in the pelvis extending to the um- 
bilicus Section proved the growth to be a 
granulosa cell carcinoma 


TABLE V, B —POSTADMISSION (TREATMENT) LENGTH OF LIFE 


Group 

Alive or 
dead 

Cm 

lateral 

or 

bilateral 

Removal of tumor 

Palliative or diagnostic 

No 

Average 
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Shortest 

No 

Average 

Longest 

Shortest 

>T 

1 mo 

>T | 

mo 

>T 

mo 

>T 

mo 

>T 

mo 

yr 

mo 
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4- Exbryonal crll typt This U a compara 
tivdy radloaeroltlve tumor Stewart has 
stated that massive regresaioo may be ex 
peeled bat maufre recurrence with gradually 
Increasing resistance ha* occurred At the 
Memorial Hospital this dasa of ca ic had not 
been tucceiafully controlled. We have only 3 
cue*. Two are alive and without evidence of 
recurrence r for *J4 year* and the other for 
iX vearv The r who Is dead Kved for 3 vear* 
after \ ray therapy warn begun (Fig u) She 
died from bowel obttructfon 

From these few carcinoma case*. It la not 
posaible to draw any definite conclusion* a* 
to radtosensirivlty It may be auted bow 
ever that the embryonal card noma and the 
granulosa cefl carcinoma are more radio- 
sensitive than the medullary and alveolar 
type*. Also aince recurrence U common, even 
after a to called complete extirpation of a 
tumor irradiation ia indicated The tumor* 
vary as to their response to this inadiarion 
The granule** cell carcinoma*, when of a more 

ripe character offer more poaaihilltle* for 
cure from surgery and Irradiation than the 
unripe types. 

Embryoma Every one of the embryoma 
cases presented a different histological pic 
tore All the patient* are dead One patient 
lived 3 years after admlsafon and 1 years, 10 
months, after operation The average length 
of life for ail the others was leas than t year 
the km rat being 18 months and the shortest 
1 months In none could one determine what 
the outcome might be from the gross or histo- 
logical enrol mom L As b true for all maffg 
nant embryoma*, one type of cefl may pre 
dominate although in all of our cases a com- 
bination of cefluiar forms was present. This 
makes the estimation of radkaeniitlvity rather 
hard. 

cowcujsio-xa 

r Primary malignant neoplasms of the 
ovary present a complex study due to the dd 
ferences la research data regarding ft* cm 
bryology and histological tranafonnatlons 

j Most ovarian malignancies an*e from 
germinal rpithei I urn or from benign germinal 
epithelial tumors through malignant degen- 
eration Other* arise from embryonic rests 
and ovulogmic neoplasms 


3 A division mto three main groups aai a 
pathological description of each type have 
been made 

4 From a survey of the literature and can- 
own case* ft I* found that ovarian cancer U 
not uncommon and that no age Is excepted. 
The greateat number occur between 30 and 
60 years of age. Our extremes were 11 and 
69 years of age 

5 In our cases 73 9 per cent were named 
55 4 per cent hsd been pregnant from one to 
ten tune*, the average being from two to four 
31 7 per cent had miscarriages or abortion* 
33 5 per cent of the adenocarcinoma case* and 
166 per cent of the embryoma case* were 
fterile In marriage 39 7 per cent of the adeno- 
carcinoma cases and one granulosa cell card- 
noma had passed an apparently normal meno- 
pause when first aymptoms occurred Thor 
figure* testify for the hormonal functional 
asaoaation in the etiology of ovarian cancer 
both in the normal and abnormal capacity 

6 Pre-diagnottic length of symptoms aver 
age from n to 15 month* They- are most 
severe in the carcinoma group Pain in the 
abdomen and enlargement of the abdomen 
are the outstanding complaints In all group* 
The clinical picture Is discuaaed with special 
reference to endocrinological syndrome* 0/ 
the granulosa cefl carcinoma 

7 Remits are Judged according to length 
of life following complete or palliative oper* 
tlon for unilateral or bilateral tumor*, and 
aJjo following irradiation 

8 Best average result* were In the adeno- 
carcinoma group probably due to a number 
of early low grade malignant case* which 
furnished better surgical material 

The embryoma group yielded the worst 
end result* 

Of the carcinoma group the alveolar type 
showed the poorest results The granulosa 
ceil and emorvomal cell type* were mo*f 
favorable 

In all groups complete removal of tumors 
gave longer survival* than palliative pro- 
cedure* 

9. Difference* in nuflo*ensithity arc 
found The bo*t 1 reaction to irradiation b 
important 

The granulosa cefl and embryonal cell type* 
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of carcinoma are most sensitive Both tend 
to recur 

The low grade malignant type of adeno- 
carcinomas offer the best results from surgery 
and irradiation in this pathological group 
Other adenocarcinomas tend to be radio- 
resistant, as do the alveolar and medullary 
carcinomas found m this senes 

10 Treatment to be adequate must con- 
sist of early surgical remov al of both ovanes, 
followed by deep irradiation m large tumor 
doses 


We express our appreciation to Dr A A Thibaudeau for 
his counsel on the pathological classification and to Mr 
William F Payne for the photomicrographs used in t h is 
paper 
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HYPOPI ASIA OF THE KIDNEY ‘ 

ROBKRT H HERB9T W D F\C8 iso CARL V, \rtkLB\CJI, UU Ciocaoo lurv*» 


T HE dlfficultk* encountered In attempU 
to decipher the pathological alterations 
and embrvolorical defect* of kidney* of 
the type usually classified at rudimentary 
hypoplastic of *plutic kidneys, arc probably 
directly related to the confusion tb*t exist* in 
the literature on hypoplasia of the kidney 
Congenital atrophy aplasia, agenesis, ruth 
men t ary and infantile kidney are name* used 
and not Infrequently without strict adbei 
ence to the pathological definitions of hypo- 
plasia aplasia and acquired disease 

At the present time It seems best to sepa 
Tate these kidney* Into two main group*. One 
group would include all kidney* altered by 
acquired diseases *uch as Inflammation dr 
dilator} disturbance*, trauma, and bydro- 
nephrotlc obstruction kegardlea* of the time 
*uch changes occur whether In fetal or post 
fetal life, the name should Indude the concept 
of acquired atrophy The other group mould 
comprise all kidney* altered because of hypo- 
plasia or aplasia of the metarvephric man, the 
derivative* of the primary excretory duct or 
thoae of the vascular dement*. Hypoplasia 
would be used when there Is a diminution In 
size due to decrease of the number of cellular 



p* Cum RctToeruk pyrlofcm* d»,Wiiliau 
doojitfd, rctflLOnUrr n*tl rct»J pttvw with >• c^j«t 

prjtrwArwi npn* oJyr 


dement* or decrease In the wre of the ceils or 
both. Aplasia would be properly used when 
there are no remnant* of these original stroc 
tore*. 

It i* usually difficult to separate acquired 
atrophic kidneys from the hypoplastic or the 
aplastic kidney* because subsequent disturb- 
ance* from Inflammation from circulatory 
disturbances, or from hydro nephrotic ohstruc 
tloo frequently alter the latter type For this 
reason, histological standard* for differen- 
tiating the two should be emphasised so 
that a more definite basis for diagnosis is 
made available 

The three renal mal form* two* described 
herein seem to offer good crlteri* for some of 
these differentiation*. In the first instinct, 
aplasia of the dement* derived from the met* 
nephne man best explains the characteristic* 
of the kidney In the second Instance, bi- 
lateral complete hypoplasia of all of the de 
menu derived from the primary excretory 
duct offer* a satisfactory interpretation of the 
alteration* In the third instance the changes 
are limited to the superior calyx of the kidney 
and here also hypoplasia of part of the de- 
menu derived from the excretory duct b most 
consistent with the essential feature* of this 
pathological malformation. 

The clinical diagnosis of the congenital hy 
pcplastic kidney is often difficult and of coo- 
ndenble Importance In renal surgery because 
it alone win not sustain life and not Infre- 
quently due to acquired disease Is a source 
of danger to the other kidney 

Hvpoplasia of the kidney was known to 
Blaaiuj la 67? BaflbwiU (1895) aasemHed 
jo case*, Rlsd (1903) 36 case* Since that 
time many case* haw been added to the fit 
erature aome of which are definitely hypo- 
plastic , where** other* should be daadfiea ** 
acquired atrophy or one of the other fonns of 
congenital anomaly 

According to Papin hypoplastic kidney* 
are more frequently found in men than 
women, and the right aide is more often 
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affected It has been found in all ages, from the 
fetus to advanced life In the living, it is 
always unilateral since if bilateral, it could 
not sustain life It may lie in a normal posi- 
tion or may be ectopic The renal pelvis is 
usually small and frequently cone shaped 
with small calyces, some of which may be 
rudimentary m type 

The ureter is often small, and may even be 
obliterated In some cases it is normal, di- 
lated, anomalous, or entirely absent The 
vessels of the renal pedicle are small in many 
instances, but at times normal in appearance, 
in others obliterated or absent 

As a rule the opposite kidney is hypertro- 
phied, but m some cases it may appear to be 
normal or smaller in size Associated anomahes 
of the gemto-unnary tract are not infrequent 
findings 

The embryological arrest that causes renal 
hypoplasia may involve the nephrogenic tis- 
sue, the wolffian duct, or both (Papin) The 
symptoms may be few and difficult to inter- 
pret, reduction or absence of function being 
the only sign The symptoms may be referred 



Fig 2 Case i Right kidney illustrating marked atro- 
pn> of the parenchyma and a renal pelvis that is elongated 
and altered bj extensive hyperplasia of lymphoid tissue. 


to the opposite side The signs and symptoms 
of almost any renal disease may be found in 
these cases The diagnosis is often difficult 
The roentgenological examination may show 
one large and one small kidney The pyelo- 
gram may visualize a rudimentary type of 
pelvis The cystoscopic examination may 
show changes in the tngone and the ureteral 
orifices which may be helpful m making the 
diagnosis 

The functional test is of value in that the 
function of the affected side is reduced or 
wanting The opposite kidney, which is usu- 
ally the seat of compensatory'- hypertrophy, 
must bear the entire excretory burden and, 
from a surgical standpoint, must be considered 
a solitary kidney 

Ca.se i A woman, aged 28 y ears, on admission to 
the hospital, stated that she had suffered from cys- 
titis since childhood These attacks were intermit- 
tent and often ushered in with chills and fe\ er, fre- 
quency', and urgency She had been treated with 
various forms of medication which gave only tem- 
porary relief She had always been underweight, 
and had been unable to overcome this after making 
many efforts She had pain in both flanks which 
varied in intensity and was more often felt on the 
right side Pus was found in the unne on many oc- 
casions and she thought her urine always contained 
some pus She had never had any hematuria 

Ph\ sical examination disclosed a tall, thin, pale 
woman who did not appear acutely ill but showed 
the effect of long standing invalidism The catheter- 
lzed bladder unne contained many pus cells and on 
culture showed Bacillus cob 



, Fl £ f Ci )! e 1 Photomicrograph through the paren 
chyma from the capsule to the hdus AcUve glomeruli or 
remnants of glomeruli are not obsened Tubular spaces 
° pr 4em. ° Ut a Ccl ’ ular llnm E are the only st™ 
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Hl'RUST \PIELB\CH mPOPL\SI\ Of THE KIDNE\ 


3°0 



Tic ; Ci'c y Rointgcno^ram of right kidnn lllustr-it 
mj a (fcstrucl i\ i Ironn of the middle and upper caly c c< 


cicept for the renal pelxt« which was large in pro 
portion to the kidnes maw, and which at hen opened, 
had a paramidal shape 1 here were two major 
enlace# each bung rounded and connected with the 
renal pelvis through an opening smaller than the 
greatest diameter of the calxx 1 he wall of the renal 
pelans and enlaces was thrown into conaolutcd 
parallel folds ; to 3 millimeters wide, pigmented 
brown and their lining smooth No distinct medul 
lart paramids were obseraed the entire mass of 
renal parenchama being formed of light brown tis 
sue, 4 to 1; millimeters aaadc There were no stria 
'ions like those of the normal medulla and cortex 
The capsule was tighlla adherent There aacrc no 
significant changes in the renal artcra or acin 

The histological characteristics (I ig 3) center 
about tubular spaces that occupa all of the paren 
chymal mass Most of them arc round, amra shghtla 
in size, and the lumina of most are occupied ba ha a 
hnc masses These spaces haac thin walls, lining 
cells not being present in the majority of tubules 
In sections made from the upper to the lower pole, 
no structures arc found that represent actiac or 
obliterated glomeruli These tubules extend to the 
cala ccs 

In this kidney the ureter renal pelans, and 
major calyces are developed to a size that is 
almost that of the normal kidney In the kid- 
ney substance, only tubular structures are 
found The essential denx r attves of the meta- 
nephne mass, namely glomeruli, are not pres- 
ent Usually aahen acquired lesions produce 
atrophy , remnants of the glomeruli are found 
The conclusion reached concerning the patho- 
genesis of this kidney postulates that hypo- 
plasia or aplasia of the metanephne mass 
occurred, whereas the derivatives of the pn- 



Tig S Case 3 Right kidnex illustrating n cist at the 
ujiper pole dilatation of the superior calyx and ex sts in the 
medtillan pxnmidsof the superior jiole 


man excretory duct continued well on to ma- 
ture de\ elopment The hyperplastic lymphoid 
tissue in the lining of the renal pelvis is prob- 
ably related to chrome pyelitis 


C \sr 2 This urinary tract (Tig 4) was found in a 
full term male child that lixcd 1 hour There were 
two large, boggy kidnex s, with irregularis developed 
fetal lobation markings, a short thm ureter on each 
side and the hilus displaced to the posterior surface 
of each kidnex In addition, there xvas a diminutixe 
unnarx bladder and an epispadias In a surface 
through each kidney (Tig 5), the outstanding 
changes were represented by a renal pelxns the cir 
cumfercncc of which was no greater than that of 
the ureter, by two short calyces also of diminutix'e 
size, by medullary pyramids in xxhich there xxas only 
edematous tissue with a few large tubules in them 
The cortical portion of the kidney was swollen, wet 
and made up of numerous pinpoint to pinhead size 
cysts There were three irregularly formed columns 
of Bertiru 


me xuixe.\ was cnaractenzed (Tig 
6) by- dilated glomerular spaces, the glomerulai 
tufts being approximately the size of those of a ful 
term infant These dilated glomerular spaces and 
conx oluted tubules were separated bx edematous 
stroma \ section through both cortex and medulla 
demonstrated a medulla in which there were only a 
few tubules, some of which had transitional epi- 
thelium like that of the renal pelvis instead of the 
normal single layer of cuboidal epithelium 


In tbs urinary tract, the cortical elements 
were developed to a fairly mature stage for a 
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newly born Infant whereas In the medulla 
there ate only Isolated immature collecting 
tubule* The explanation of the groaa and ml 
CTotCDplc characteristic* I* based on hypo 
plana of all of the element* that are derived 
trotn primary excretory duct, namely port of 
the bladder ureter*, renal pel -e*. and collect 
log tubule*, where** the derivative* of the 
rnrtan ephric min developed in a normal man 
ner The dilation of the glomerular apace* and 
convoluted tubule* wo due to an inadequate 
number of collecting tubule* for excretion 
The presence of epupad'ta* b not connected 
directly with the malformation of the primary 
excretory duct, but It a concomitant mat 
formation 

Ciax 3 Ttn* patUnt, phyuo* aged 37 year*, 
iwrttctd blood in In* arrow A c>ilc»cofwc gamma 
Uoc »u mad* the day and blood xaa actad 
awning from tbw nght ureter There aa aorrw para 
m the right flank following retrogred* pytkgram, 
but thss disappeared m few dayi Other than tins. 


the patient did not hara any ilpu or trwpLtmt 
directed to tha urinary tract. 

On dmiaakm to the boaphal tha cjttinanA: a 
minattoo /tiled to reveal any changaa In the blad- 
der exrept acme reddening of the ureteral caifca 
Twnlting from preriou* atbeteriiatloo 
Sterile urine* ere obtained from both right kid 
hey and bladder and a Had y few tuberraloab n 
Qeaativ* 

A retrograde pyekwrem of right kidney (F)g 7) 
•bowed kidney opporita the recond I miar rerte- 
trrw. Petri* »«i of oomral sire There ppeared to 
he deatrudion of (he middle and pperca/jeean 
tend lag br> and thei htnlU lot the kidney tab 
•facer 

In vww of tka presence of hematuria and beta aw 
of the change* ween fa the pyelogram, the jalient, 
being medical man, came I tha coocfinio* list h* 
had renal neoplasm and therefor* requested that 
the kidney be re m o ved. 

Gear The aHciUm la tUi kidney 

(Fig 8) erehnutedt the superior pole There n 
tjat 3 centimeter* In diameter tth a wall t* j 
radhroetere thick, the lining competed of graatlar 
gntty materia] In dtbllou, the medullary pyra- 
mid* of the superior major calyx ere changed by 
cvata of eariou* tires Under the largest of thaae 
cysts, there ere noticeabl# depression* in the «u 
fact of the kidney w hich ere ca owed by trophy of 
tha cortex 

These all era Ilona hmokogkaBy at tha upper pda 
(F g 0) era charecterired by the presence o t Only 
a few collecting tubule* tha medullary pmnl* 
■an* e of hkb era dilated Tha aioat ImpocU.V 
characteristic as the pretence of a Iimng made op 
0/ traoritsonal epOhelinm hke that ol the reaal pd 
vis Surroondiow some of the tubal**, there u 
hmphoevtie lafijtration I the hiring of the arpe- 
ncT calj there aere taseral larga hemoTTham 


The explanation of the patbogeoai* of the*e 
cyit* rest* on retardation In the development 
of the later generation* of collecting tubule* 
There waa a failure alao of tbe usual unifica- 
tion of tbe collecting tubule* of the third to 
the fifth generation* ft a ccna more reaaoo 
able to explain the presence of a fen tubule* 
and traditional epitheham witMn tbe medul- 
lary pyramid* 00 the bail* of retarded devel- 
opment rather than on metaplulA and atro- 
phy The failure on the part of tbe coRecthjg 
tubule* to join properly with the renal pelvu 
undoubtedly account* for the dilation and 
formation of cyst*. 

In former yean there was a general tend 
ency to explain cynic malformation* of the 
kidney* on the basil of inflammation and wjb- 
•equent oeduadoo of duct*. At the present 
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time there is more frequent reference to 
dcaelopmcntal error as the probable etiologi- 
cal factor in the causation of c\ «ts 

SVMM \R\ 

The clinical alterations and the pathological 
characteristics arc presented of three forms of 
renal change that arc interprtted as resulting 
bom hypoplasia or aplasia of specific portions 
of the carle third hidnee 
Histological characteristics are emphasized 
which seem to be standards that ma\ be used 


in 

in deciphering rudimentary kidneys resulting 
from retarded deeclopment of the derivatives 
of the pnman excretory duct or of the 
metanephne mass 

The dcsirabilitv of simpbfjing the termi- 
nologx , until more exacting histological and 
cmbrxological characteristics arc established, 
is expressed 

RI 1 I R! \CbS 

i 11 AILOW 1 T 7 \rch ( path anat , JS95 141 309 
- ItLAsn s Ob<cr\ aicd 4 Obs 3 p 49 1677 
3 Paris tncjcl franc d’urol , 1914, 3 sio 
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GENERALIZED HYPERTROPHIC PULMONARY OSTEOARTHROP \TRY 

Air ExnaninruL ajcd Cumjcal Stody wrm Rjcport or Two Casts 
EOTV4JU) L COMPERE, U D >TUJ >lM E ADAMS, M D no CUJtWf L COUPERE, 

In* W* U a«i t— t */ ^mrptry H im PtrtrMy M 


C LUBBING oj the fmgm, ro-diing of 
tbe Joint*. and pcAcate*! new bone 
formation secondary to lntratbcrradc 
leson* such u broncfalectajt*, empyema, lung 
abicon, brrmchogmlc carcinoma, tumor me- 
tastaac* to tbe Jungs, described n pulmonary 
ost rcaxthroriatby or gcnemlized ostcophyto- 
rf&, U a well recognized dfoicai entity Tneo 
tin of the fact or* responsible lor the new 
bone formation hive vaned /rota that ol toxic 
absorption (rom focti bifeetbas h the chest 
to chin ge* in the tddboe equilibrium through 
dwrowl aeration o t remit of comprewwn 
of the pulmonary Wood vends, conRrlrtkm 



f >t Lav The mx* l/»tt wttk <* d«<x*h 

t>* ur-.ra taJk t**n i»)cnpi TW *t»qua «*?jat*Dc* ■ 
*-«n to TUad boti > »nj iv< cWwxnrt ato Car-Ban 
«3 li* n*trt ode of the tWrt TktttWMacQim 
>■ tb*a portwo <rf b«- cfcni »» rf w md Oy e*bcr u 
« nMbkin a ti* hour OWM9ibm at the fcft 

da kV t a«»aWilrtp*»td<n»» tk« roe»<*-*aat»» 


of the brocchi or of long contpreaicm cod 
ooOapse. 

Attempt* to produce in eaprrirwmtii ant 
tatla, tbe penrsteal new bone which t* dutr 
acteristic of this dlmcal tyndromt, hive been 
uniformly unsuccessful. A pfeflmlsary report 
of Our itody cd the etkrlogjcnl factor* in the 
ctioo of these booe changes waj peb- 

in iqjt 

The foffcwing case rq»rt* demonstrate 
$oae of tbe different typea of intnthortoc 
baton* which mar be anodaied with the \wa~ 
daextoo of dubbed finger* and of this new 
periosteal bone DetaDed mthologkal ttwfles 
were made of the bone* ontalsed at autopsy 
in the * caae* described 

Caax i D« 5 nub, *rd ri yr*rt, tttlrrti tW 
Uirfvtmty ol Chicago Cflcta luy iQ»i, o*n 
pbjnint U din enpiutta ov the ned, apprr cierf, 
rid left am, of 9 rm» duration QcUnaj of the 
fos gen "u brti nored #bo«f j »rrk* bdwt coodH 
to tha draic, ad hr ftwjpklfwd of weaVnew, fbxt 
mm of tnsih. low of rppatUr, palpeud*. »o 
fwtflm* of the anlk» Ktatniardoo of tbe 
ever tli dw*t rvrtaicd a duo* la lha rtertw* (row 
wbidi pm could be aap re t d TW * if* 
r*W» 1 b thrf cheat portMTcrir Blood cytafcp *a^ 
amrfotj aere oortorl \ nr tajaer 

ertMOo »od partial dtrtractx* ef the kft da He 
a»l bajnudag rarofrawot of tb* left »c»pof* 
Blirtcrpyqa uen found to the p» Fo*>*W 
tmtmeit altb •odmn untidr, tbert wa* boproit 
■wot i» th* Un lewou. but lb* itou* a»tl*aed U 
drain prof*»dy Hut there »** dtfty ri* fa tewfW 
tart t from 00 J t 01 (Vfiru Tain m t» 
abdomen and ditoeuhy u breatfaiat eoetfanaafeae 
tht emtitandint lytnptom* and tiart *u C**** 
rderna ov*f Lbe Literal cheat afi Oe J* 3 * vj 
918, a d»|no«n of made* amptatoa of the npA 
cheat »n a»de The atata Wo»i arfl co a»t at tow 
tuna a» j*^oo One thamand tm bundr td cw rfo 
CPUHnatija of doady ydlow thod aw ****» ” 
treat the ebau and bamolybc Hjaptococci * era » 
tnrrd from thu Kneettiwofjam* af tbw dy»t *» 
loainj Qpwdof ta ^erton of thw dro. Octobe r di 
rorS. aboard «tend>ir larefrenw-nt of the nrd 
nda of tbt tboeai (Fn ) 

ftorBt*m*fran5« of JtJ) 1 J 9 t 
oaieal new bone tortnaUo* ikc| the 


aWradprA 

abaft « to* 
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radius and ulna and of the tibn nnd fibula and this 
became more marked at each succeeding examina- 
tion (Fig 2) Chronic cmpjema persisted The 
patient was discharged from the hospital October 
31, 102S, and re-entered March 7, 1929 He had 
been confined to his bed during the internal of 5 
months The shm lesions had healed leaving dense 
scars, but the draining sinus in the sternum was 
still present Blood chcnustn studies were made at 
intervals from March 9, 1029, to March 21, 1920 
the daj before death occurred, and these showed 
blood calcium from 7 o to 8 5 milligrams per cent, 
figures which arc at least 20 per cent below normal 
for an adult, and inorganic phosphates of 3 69 to 
4 42 milligrams per cent, shghth higher than the 
normal adult average (Table I) There was a slight 
increase in the carbon dioxide content from 66 9 per 
cent to 71 16 per cent and a corresponding shift of 
the hidrogcnion concentration toward the acid 
phase from an initial reading of 7 62 (dcfimtclv more 
alkaline than normal) to 7 49 During the period of 
this blood studv, the patient was dvspncic but there 
was no hvpcrpnca and the changes from normal 


indicate that there was inadequate aeration of the 
blood and hence accumulation of carbon dioxide m 
the tissues in spite of the fact that the patient was 
kept at rest This lack of adequate oxvgen intake 
and accumulation of acid products in the blood and 
tissues has been suggested as the etiological factor 
in the production of the bone changes Renal func- 
tion was not senoush impaired and the non protein 
nitrogen, urea nitrogen, and blood chlorides were 
normal, rising onh shghth on the daj preceding 
death, March 21, 1920 

Aulops\ There was relntnch little normal lung 
tissue containing air and the right lung was almost 
entirch destroyed b\ the long standing infection 
The long bones were thickened One tibia, fibula, 
and ulna were removed for study X-rays of these 
bones revealed penosteal new bone formation entire- 
lv surrounding the shafts of the bones but absent at 
the ends of the shafts where there is known to be no 
periosteum When these bones were cut longitudi- 
nallv, the new bone was found to be from 1 to 5 
millimeters in thickness and possessed a thin cortex 
with new cancellous bone filling in the space between 



Fig 2 Fig 3 

Fig 2, left Case i There is marked penosteal new bone formation about radius 
and ulna and an appearance of increasing density or sclerosis m the shafts of these 
two bones This penosteal new bone formation is noted also on all of the metacarpal 
bones and bones of the proximal phalanges. No bony changes are noted m the distal 
phalanges. 

Fig 3 Case i Photograph of the surfaces made by sectioning the tibia and 
fibula and ulna longitudinally shows a wide zone of penosteal new bone formation 
particularly on the medial side of the distal two thirds and on the lateral side of the 
proximal two-thirds of the tibia and fibula and ulna with less new bone formation in 
the middle thirds and none at all adjacent to the articular surfaces 




too* K tbthtty dewier tha* that mi tbe M CprU! and 
deAjut U*a new cortdr * format Torn a* wt* woooth 
itoorptwo of the oM oxto* m both tfe* r-AJWry *nd 


tb« abaft lacrautmi it» d»m*f«r by j to so per 
cent That a *ilfnt alwocptioc erf the old cortex 
The legend* lor Figure* * and j deaenbe the twero- 
KWplC pathology 


Thb l» the fint care of which we have 
knowledge to which puhwmiry o*t«jphyto®» 
ha* been derrwnitrated to be recotuUry to 
bUatomytc*** infection In tfai* care there 
» 14 recondary Infection from Streptococci* 
herDdytjcti* irtd the development of mas»ve 
empyeni* with marked and preiongtd reipfr* 
toty embarraMment The mo-care In carbon 
diojdde content and the gradual »hift from a 
very alkaline hydrogen-ion coneeotraboo to 
one more nearly normal neat the terminal 
(tap* of the chreare add* acune Ripport to the 


theory that the bone change* which are char 
act eristic of pulmonary oateophytem* may be 
due, in part at least, to a decrease in the 


available to the tl**ue* and an incrcfiie 


orygrn avallame to to. 
in the carbon cborade 


1/ term l titrtit rj t» ixjwry to U*K f t Wer 


thiouwWrt tW cxoccGam pen or trf tk* trfd Waft tad 
d*&nt* unrbwi brwalnc Tfcanljacuriiea/orrbwc 
k*» been lormd i* m**«l*r UaWnlr tad tkc ipowct baw 
* k«hfy e**c%J at {miitmitrty jvtt oo t*At the tM rwtix 


tM» and the old cortex which w*j atafl Intact Tba 
dortw nd canctOcws poctaoa of the old »h«ft» irrr* 
groealy oorraal (Fig j) iltcxoacopac aectfom* of the 
tit** and fibuk *f»o» it* raaed penoat extra and the 
•pac* between penorttuen and the old cortex h fiSed 
iritfi apoftgy cancdkw* bane a Wdr hxi mimxnd&i 


of mawrive and prolonged chest infection U *o 
argument in favor of the theory of toric ab- 
sorption as the primary etiological factor 


content The preaeoce 


Ca*t J B, g*d 50. white male, watered H* 
Uarrrmty of CMcago Omfc* (artcary *, 515, 
complaining of a himp on th* right nd* erf tb* acre 
of year aoratioc and of addMotad mrflmx* ro tk* 
ok 4 which had appeared more recently xwocutfj 
• th a yeflo* kh dtaritarge from the soar and mtokt 
dwebarge frafl a uau* 1 the nt of the mfUsg i* 
the reect Ot bad loat to pound* ib w eight and ** 
»i*k and amaaatod ft complained trf dy»pb*g« 
and dyapori Bloods cm t mil »*» eipectoeattd 
from bme to time 

Fxannnatsoc aboaad ae-roal dwtrnct hard m*m* 
Imet c oeebmetera 20 dtnoetir 00 the right 
of tbe neck and toull otw m the Wt doi Ha 
fiagm acre dubbed and th* akin m afcgbtly eja- 
nooc Tbe ngfet ml* erf tbe pfearrnx »ti fSrtmTtd 
by the bulging of tin maw and tba right tonrfl u 
puabod fora rd 

Blood *aologT at* nocmal wfat blood ce«, 
trjoo red Worn crib, t px/xxo and the cm* o* 
tamed hymhna caata and pin* albmam 

An X-tay of tbe cheat abowed targe pleural K*» 
us th* region of tba left xia* with eitnfo* of *»• 
nb* nd an enlarged aorta (Fig 6) Further X fay 
pwetura rreealed wefl marked puimocary o*t« 
pbytott* of the fartarra* (Fig 7) *nd leg» Tbcw 
fending*, together wfth tie fttwr of of 
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11k x (mi Photomicrograph of a scetion of thu proximal end of the 
1 , 1 , jj-, i | r ft Tim ‘crlmn shows xirx similar changes to those described in the 
tilna hut there is more complete absorption of the old cortex Thu is also 
sjuivith ilivirfition except for occasional lacunar a few of which contain plant tclh 
/t Htpher power »how « a brown zone of amorphous or gelatin like material which 
max he fibrin or jelled ‘crum pnrallihnc the old cortex and present on lioth the 
inner and outer surfaces \\ bet her this is a product of bone absorption which is 
taking place or is ostcohnc in nature ami nidmp in the absorption can not tic 
determined under the high powered microscope 1 inc vacuoles are noted in 
this brown zone 


ti tuc removed at biopsx from the mass m the neck, 
led to a diagnosis of carcinoma with probable metas 
fa'es t 0 the mediastinum ribs axilla, and the brain 
'(cm and serondarx pulmonarx ostcophx too 
Mood chemistrx studies xxcrc made (Tabic II) 
Changes from normal xxcrc similar to those noted in 
Csse i Itlood calcium xvas 6 75 and inorganic 
phosphates xxcrc 5 ’o The carbon dioxide content 
was riefinitelx increased to 67 o and the h\ drogen ion 
concentration xxas alkaline 7 61 The basal meta 
bolic rate xxas +4; but since the bodx temperature 
was 100 to tor degrees, this xxas discounted Res 
pirations averaged 30 per minute and during the 


last a daxs these increased to 40 per minute Bron- 
chopneumonia developed and all da3 februarx 5 
loco until his death at 4 00 p m there xxas marked 
dxspnca and exano'is A terminal decrease in the 
carbon dioxide content and the shift of the hx drogen- 
lon concentration toward normal max have been due 
to the increased respiratorx rate but the persisting 
cvanosis and dxspnca indicated that there xxas not a 
corresponding increase in oxxgen that xvas reaching 
peripheral tissues 

! ntops\ Txamination revealed a primarx carci- 
noma of the nasopharxnx xxith metastases to the 
neck, axilla, mediastinum, lungs, liver, brain, ribs, 


TABLE I 


fe 1 I DeS So jo6| Ape 2 - jrars. Bto tomvemP ind pulmoiur} nsteoarthropalhj 
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Cl I 

r 

COj | pH 

[ RcmarlA 

3 - 0-2 o 

7 0 | 
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Blood 3 hour* alter lunch 
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7 7 i 
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Before breakfast 
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ll| 6 Cfc*» TV* X rayMCTST*a< tbackot d C*ar 
n> t*U* | «fc* bator* «4e*tn TV« n tbodaw U 0* 
Wtan U tba ta** b*i tbe pwpfcwl tan* 1 mm (toe* rr* 
•«*» to b* tato*til CTlw**f*ancBCB<5/fa**ci»lta\ai>B- 
intai ol tfce Not w«» a»lnnf4 *i ulc^iay 1 TVtbwbo 

aakifooont o( tk* kaart Tka» nraii cwcbo- 
nspirtbrry patipkny «*k*» « w** A iSxx h. tow to 
a{Mm lit 4nt»« toi wuoa/tkropatiiY wtofc irar* 

prr Ki - a 

and the mtatww The boot* of the fcamits am 
rrasowd tod nxr-l f m o iT i ro* tf th* radii and aloe 
rertxkd txtr*cort*cal tw periosteal »r» bow loro* 
lx* |T>* f) Wbea ti* boot* *r«* *piit kiB*{- 
lodtoifir the mtUm toed* by cast to* the DaV t y 
fortned bone »or* mxubr to thaw deacntad is Cw 
J XitcreftcofK tecttoM mw $taStd and Ikmc 
remled saw tancefloo* hooe (unman omiUe of the 
oM coder Th* perwuroio w*» m«ed and th» 
jraofv cascrikmi bow *»» jJrruUr to that taaod to 
tbe roedulkry portico of the M bow A tins code* 
*** »oted wit beneath the m*ed penoatvm The 
axle* of tn* old bane u uivi«rfo*nj both Baooth 
tod, to a town extent, U can a r abaorpncai Tka 
chto*t» were aicooat wWicml aith thoaa daambcd 
t» aecttoo* (rod tbe tibu. and hbok of Caaa 
Although there «i * tmall «fnua at the dtt 
of the cardnomatoua nw in the necL of this 
patient the evidence of aecoodary infection 
vu ncjhjibk There »u no empyema or 
other maasre or chrome in tr* thoracic Loiec 
txm L nien one aaeunie* a pontbie terck ab- 



Fw j Cat X-ny film W tie UW *60*0* pm- 
jtaal near boor tkaat the djeal perte* cf th* da* iW 
wdioa awl alao on the trtt rariacarpaUxaw Tto ckOtw* 
tJ Ik* 6o*m tan ba acta bat, *» taa tar* pfanator 
ih a u ib c *. a ttatord ta th* tot part* and tkert u* M 
ddaUcW«n Band m the boat* of tba d»t*i phtla*cn 

•orptwo from the cardnoma itvdf we ha e 
here * caae of eitcrmre pulmonary <*leoph\ 
toab without baht for the theory of tow 
absorption to explain it The [acton cotmnc* 
lo both Caaea 1 and 2 are reanlnthwy enabar 
raasment due to c otnpm rionot a port»g oi one 
lung and acene evidence of fntra thoracic dren 
latory (fiaturhance from mechanical preaRrt 

mrroucAL atvtrra 

Oateoarthronetby or o»teopbyto*fa is a two- 
aopajurative aflection of the ext rani tie* ef the 
body found ►coodary to <C*«*e of the luaxa 
bean, or Gw Bamberger firat tieacribed the 
bone change* charactertfltlc of thi» tfiaeaae in 
rS&9 and Mane in iBoo named It hypertrophic 
pulmonary oateoarthrocathy aithoogb the 
moat coratant and atrfking change* produced 
are *etn in the ihait* of tbe locg bond 
Arnold aogjtated the name of *eox*±» 0 ' 
byperpfaaflc oeteftu, but the coadidoa hu 
been referred to mo*t often in the BtmUne 
by the name of Bamberger Marie * disease oc 
the rather lengthy term devised by Marie 
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In 19x5 Locke collected 144 cases lrorn tlxe 
literature Stephens of the Mayo Clime, col- 
lected 156 cases in 192S and discussed the 
\ anous theories which had been suggested to 
explain the etiology of the disease and at- 
tempted to reproduce the condition in dogs 
A study of these papers indicates the ex- 
tensive changes which may occur m various 
tissues of the bod) secondary to chronic 
diseases of the lungs, heart or, rarely, of the 
liver The tissues aSccted include the skin 
and its appendages, the subcutaneous tissue, 
the joints, muscles, and the bones Clubbing 
of the fingers is due to thickening of the soft 
tissue, for no bone change in the distal phalanx 
has been described, due possibly to the fact 
that this terminal digit has no periosteal cov- 
ering This change in the fingers is often 
associated with hypertrophy of the nails, the 
sweat glands, and pigmentation of the skin, 
and the nose may also be enlarged Joints 
may be swollen and painful due to swelling of 
the synovia associated with a round cell infil- 
tration and later erosion of articular surfaces 
These changes may lead to limitation of 
motion and deformities, the most common 
being curvature of the spine The latter de- 
formity may be explained in most cases on a 
basis of the mechanical disturbance due to 
unilateral or bilateral disease of lung or pleura 
and is as often present without manifestations 
of osteoarthropathy as with it Muscle atrophy 
and generalized weakness are probably sec- 
ondary to the joint involvement and the de- 
bilitating effect of the disease and not to 
primary injury to the muscles themselves 
Bone changes are staking and have been of 
most interest in the study of this disease 
These consist of symmetrical proliferative 
periostitis, first involving the lower third of 



Fig 8 Case 2 Bones of the forearm which were 
removed at autopsy and have been stripped of most of the 
soft tissue attachments Penosteal new bone has formed 
particulnrlv on the posterior surface of the ulna m its 
roximal and distal thirds There is some evidence of 
egtnnmg absorption of the outer portion of the cortex 
of the ulna and a thin but definite new cortical zone form 
mjj on the outer portion of the penosteal new bone Less 
ev idcncc of new bone formation is noted m the radius but 
it is more evenly distributed along the shaft of the bone 
and throughout its length In the case of the ulna, there 
is some lamination or onion peel appearance to the new 
bone that is formed, which is similar to that which is 
sometimes seen at the site of a Ewing type of undifferen 
tiated round cell sarcoma 

the diaphyses of the tibia, fibula, radius, ulna, 
the metacarpal and the metatarsal bones, and 
later the more proximal portions of the shafts 


table n 


CtLta 2 J 

B No 9164 

Age so >ean 

Pulmonary osteoarthropathy 

Date 

Ca 

P 

CO 3 

pH 

Remark* 


6 75 1 

5 30 

67 0 

7 61s 

Blood before breakfast Patient s respiratory distress not muted today 

3-2-39 

7 74 

9 52 

6® 9 

7 48 

i 'A hr* after breakfast 

2-4-2 <3 

8 50 

6 35 

67 9 

7 36 

Marked respiratory distress Rapid respiration and gurgle in throat 

2 - 5-29 

Ins 

q— 


7 333 

0 tun Breathing itertorous 

2-5-39 

7 84 

s 52 

dt 3 

7 35 

Cklortdai St}J ,34 hnu before death Reap 6o Stm pale and clammy 
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SUKGERY GYNECOLOG\ AND OBSTETRICS 



Ftf 9 Do* I S»m co»ipJtt» coH*p** of the n«hl 
Ini c*r**t*o« 7 month* |jl»r the infect** of too OU»C 
centKHetrfi at [*nitn into (h* chc*f 


of the kg uxl um bone* In advanced stages 
of the disease, the divide, the spines of the 
acapuU and the vertebrae may be involved. 
Increase in length of the long bone* has been 
reported 

Mrcio«coFic PArnoLOar 
The chance* noted in the mlcroacoplc tec 
tlon* of the two c»»e* which we have studied 
and described were w dl advanced Stephens 
has described the early appearance of new 
bone formation in thk disease. In Ita early 
»Ute the new bone consists of thin layen 
which form Immediately below the periosteum 
and, as the condition progresses lie layer on 
layer around the bone These layer* tend to 
be heavier on the lateral than on the medial 
tide* of the shafts, and heavier on the fibula 
than on the tibia and are equally deposited 
on the radius and ulna. At first the layen of 
periosteal bone are dlitinetly tepartte from 
each other they may accumulate until as 
many at tic or more layen are present and 
distinguishable in the roentgenograms. In 
thk stage the new bone Is soft very friable 


and easily cot, or readily tom from the ooler 
lying cortex. It a very vascular aDd fa per 
forming a biopay on a fibula a packing of 
gauze was necessary to control hemorrhage 
in one of the cases studied at the Mayo finite 
In the advanced stage the new bone k tom 
but continues to present a picture of a second 
bone surrounding the old shaft with it* zone 
of firm cancellous bone bounded by * thin, 
but bard, cortex under the raised periosteum 
There are no longer distinct layers and the 
cancellous bone Is irregular but still very 
vascular The old shaft retains its form but 
Is less dense due to low of Time salts and in 
increase fa fat content Shafts are increased 
fa diameter and circumference. 

mouwY 

Pulmonary osteoarthropathy has occurred 
most commonly fa young patient*. Among the 
conditions which have been shown to be pd 
mary In the production of the peripheral 
changes which make up this syndrome rate 
be listed (i) tuberculosis of the lungs with 
cavities (*) bcondnecUms (3) rmpremi 
(4) pneumonia (5) pleurisy (6) syphilis {7) 
chronic valvular disease of the heart, eqx- 
a ally when undated with passive \encna 
congestion (8) malignant turnon, such «* 
carcinoma or sarcoma of the lung* (9) and 
local circulatory conditions, such as aneurfan, 
which may produce venous congestion Other 
conditions described as primary but whkh 
cannot be accepted as etiological factors with 
out further evidence to support the contention 
fadude (1) pyekraephrosis (a) dysentery- 
(3) Influenza (uncomplicated) (4) chrome 
jarmdlce (3) alcoholism 

The following theories haw been advanced 
to explain the changes noted fa hypertre^fclc 
pulmonary osteoarthropathy 

1 Marie Bamberger and Syroet-Tboc®- 
ton thought that a toxin was produced prob- 
ably by bacterial decomposition, and absorbed 
into the blood stream to produce the changes 
fa the tissue* characteristic of the disease. 

2 Thayer considered It part of the jJcture 
of amyloid dege ne ration 

Maasalougo believed that It occurred 
In case* of arthritic dlathesh and fa ti» 
he was supported by Symes-Thompson. 
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Fig 10 Dog 795 Roentgenogram of chest 8 months 
after collapse of the left lung and subsequent removal of 
the lower and accessory lobes of the right lung 

4 Thorbum called attention to the striking 
similarity between the periosteal new bone in 
osteoarthropathy and that which may be seen 
along the shafts of bones adjacent to tubercu- 
lous joints He pointed out that postmortem 
examinations frequently confirmed the diag- 
nosis of tuberculosis in patients showing these 
peripheral changes when tuberculosis had not 
been found in the course of clinical examina- 
tions, and, on a basis of these findings, he 
advanced the theory that all cases of osteo- 
arthropathy were a form of tuberculosis which 
affected principally the long bones and the 
joints 

5 Berent suggested that the syndrome was 
due to a nerve disease and compared it to 
changes which are sometimes noted in syringo- 
myelia 

6 Davis, Brooks, Kessel, Hyman and Her- 
rick, Bryan, and Stephens have offered argu- 
ments and some evidence to support the 
theory that the changes m osteoarthropathy 
may be explained entirely on a mechanical 
factor of blood stasis Campbell states “Club- 
bing (of the fingers) is the result of defective 



Fig 11 Roentgenogram of dog’s chest taken 3 weeks 
after direct inoculation of each of the right upper, middle, 
and lower lung lobes, through a thoracotomy opening, 
with o 7 cubic centimeter of a heavy suspension of human 
tubercle bacilli (Hi 19) m lipiodol The right upper lobe 
bronchus was completely stenosed a few days before the 
picture was taken and the right upper lobe is completely 
atelectatic. The nght middle and lower lobes each exhibit 
a large irregular thick walled abscess The animal was 
sacrificed 5X months later At no time were there periph- 
eral or X ray evidences of generalized osteophytosis 

oxidation in the tissues of the extremities, 
whether produced mechanically by obstruc- 
tion to venous return, or as the result of a 
general lowering of the oxygen tension of the 
blood affecting parts of the body where 
normally the circulation is slow ” 

7 Bryan, Kleinberg, Marcus, and Phemis- 
ter have expressed the opimon that at least 
two factors were necessary to produce hyper- 
trophic pulmonary osteoarthropathy First, a 
toxemia from a long standing disease m the 
chest and, second, circulatory disturbances 
resulting from either cardiac or pulmonary 
involvement 

S Harter thought that the condition was 
due to lack of oxygen and called attention to 
the somewhat similar changes found in some 
people living in high altitudes where oxygen 
is rare 


SURGERY GVNECOLOO AND OBSTETRICS 



ExrewutKTAt iTumn gtttloo In the rctrenritk*. but wi* not wc 

Attempt* to produce In erperi mental anh ceaa/ol In producing a proliferative periodic 
mail change* characteriatfc of the cfinkal Harter and QnircUU aought to product the 
fyodrome of hypertrophic o*teoarthrop«th> change* by ligating and Ketiotunf the bn»- 
tuve been unlfotrnly umoctemfuL drain at* end monLey* tad tn other « ay* 

Bam b e i g r r believing a toxin to be the came tried to crate a lowered oxygen content t* 
of the bone change* Injected Into the rectum the peripheral blood but they were not *oc 
of j young rabblu twice dally a browilecUtk ceo/ul In producing any change* In the bcce*. 
^rcrrtkra *ecurrd from t of hU patient* but mill or capfflarie* of the rt*2 bed* 
did not produce Any of the change*. We Attempted to produce the imdroew « 

PbemMter Injected culture* of rarioo* or hypertrophk pulmonary o*teoarthro«thr» 
ganbra* irvduding Streptococcra viridan* And dojp by creating intralboradc ccmrilcitwc* 
Strrptooocciu b«nolrtku* Into rtblnU for a wfuefa Are*JrafUr to tbo#e nhkh la the homo 
period of 6 wreL* without producing Any beroe bring have been found to pcedtipore to U* 
change* development of dubbed finger* And periortfri 

Stephen* toed to aupport hi* theory that new bone forma lloc . 

«Qof Ibe change* noted could be explained on Roentgenogram* were made of the booe* « 
a bad* of peripheral Wood tuuii He pro- the extrernitie* both before And At Intend* 
duccd mechanical interference with the veooui after the operations on the cheat and ti* 
flow of blood in dog* creating venau» con- calcium and Inorganic pborpfcate and can** 
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dioxide content and the hvdrogcn-ion concen- 
tration of the blood «crum were determined 

Of o dogs into whose nght pleural cavit} 
from 100 to 300 cubic centimeters of paraffin 
was injected, 1 survived g months and 2 were 
sacrificed after iS months In each instance, 
in addition to the mechanical pressure on the 
lung b} the paraffin there was a prompt pleu- 
ral effusion which almost complctch com- 
pressed the lung in the nght half of the chest, 
and displaced the heart and the mediastinum 
to the left, reducing the air space in the left 
side of the chest (Eig 9) No consistent or 
significant blood changes were noted following 
the injection of the paraffin (Table III) No 
periosteal new bone formation or other changes 
characteristic of osteoarthropathy were ob- 
served 

By means of a method desenbed b> one of 
us, collapse of one or more lobes of the lungs 
of 13 dogs was accomplished One of the dogs 
developed a lung abscess, and lobectomy was 


performed upon 5 dogs at varying intervals 
following collapse of the lobe or of the cor- 
responding lung Roentgenograms of the 
chest of each dog showed the diminished air 
containing lung tissue Figure 10 is the X-rav 
of the chest of a dog following collapse 01 the 
left lung after stenosis of the bronchus by 
means of silver nitrate cauterization and sub- 
sequent removal of the nght lower and acces- 
sory lobes Onlj the nght upper and middle 
lobes of the lung contain air 3 nd v et this dog 
was not d) spncic and no osteoarthropathy 
developed The animals in this senes were 
exercised vigorously each da> for several 
weeks b> being forced to swim in a tank, but 
in spite of this forced exertion which did pro- 
duce temporan, djspnca there were no sig- 
nificant changes m the blood chemistry deter- 
minations The results of four of these 
studies are included in Table TV As will be 
noted from this table, for a few da}s to a few 
weeks after the functioning lung tissue had 
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berm reduced toa minimum there* a* a definite 
change In the h\drogeu Ion to the add *hlc ot 
normal The-c dogs *mnrd to be Me to 
adjuvl thtm-efv •* to tire change very quickly 
for the hydrogen Wn row rot ration returned 
to normal aod umpftnt) dgns of re-pJratoey 
cmbarraiwiKTil drwjiprarcd 
Twenty -tight dogv mm weerssfuBy inocu- 
lated with tubertlr bacilli and iW'fi pro 
dueed In the lung in each in lance (Hr it) 
awl erapvmu In the cbr>t in one dog but in 
no instance mere me uiccosful in producing 
any of the pennbmd or bone dungr* which 
are chamtoi tk of the clinical syndrome of 
hvpertrophic pulrootvaj} mtroarthroi*athy 

1 \ KLIMT t ox or stum 
The cHrueai syndrome known a* secondary 
hypertrophic pulmonary osteoarthropathy 
usually develops in association with chronic 
lotrathoradc disease The roost common pri 
marr (B scaurs leading to the changes character 
bed by dttbUng of the finger* awl periodical 
new bone formation along the shaft* ot the ra 
(fiutawl Pitta, fibula and tibia awl less often 
the metacarpal or metatarsal bones are bron 
diicctasl* era p\ am, and tuberculosis with 
cavitkalnthelung There H utuiBv definite 
evidence of both dtxulatnry and respiratory 
embarrassment indwting dyspnea, venous 
congestion and cyanosis in the distal portion 
of the estrrmitie*. The umromiunt occur 
rence of infection and usually c4 suppuration 
In the thorax has let l to the theory that *b 
•orbed toxin* were at lent In part responsible 
for the more peripheral change* In the bone* 
and «ft tiijtir* Report of ease* with well 
advanced hypertrophic osteoarthropathy tec 
oodary to raaflgnant growth* wch a larcoma 
or carcinoma of tbe lung without absoesw 
fonnatk* or otheT ebronk Infection* dis 
credit* the toxin theory Tbe only constant 
finding i* that of disturbed circulation and In 
meat ca«e», dtspnea as »eil as cyanosi* We 
not only failed to produce the enteoerthrop 
atby In experimental animal but were unable 
to bang aoout prolonged d\ >pnca or cyanosis 
or change* In tbe add base equili bn um In the 
caies which we hast studied there su an 
Increase in tbe carbon dioxide content of the 
arrum and except toward the t errata*! *t*ge* 


of the di*cue a change in the hydropm^cn 
concentration tmranl the alkaline tide After 
a review of other throne* and of the fiwflcgs 
In the cav-i which we base ttudled wt *tr 
Inclined to support the theory Oat tVv 
change* noted In our case* were doe to de 
crease in the oxygen content of the vrom *al 
may have been due to • correspooding foerme 
In waste product* of a metabolic nature. The 
report d dubbing o{ the fingers and of peri- 
osteal Dew bone formation In individuals who 
hare no known Intrathoradc cnmffkatkrH, 
but who li\r at high altitude* where the aix {* 
rattbed support* this hypothetic 

W e have tried without toms* to prod act 

h\ pci trophic pafmoauy osteoarthropathy' 
(t) by pressure upon a lung from a totdp 
body in the pleural cavity (j) iteoodi of a 
primary or recoodarv liroacbu* (3) coGap* 
or total absence of a kibe or of an entire Itraj- 
(4) jimmy with effudoa (5) empyema *M 
•nhtary hmg ab*crs* In the human tablet 
any of the abort Intnthorack oompbeatwns 
might be expected to produce re-pi ralner era 
barrassroent with varying degree* of dyrpaea, 
cyinods, and enota engorgement « the 
li'-uirs roort di tant from the heart. None of 
tbc*c change* were noted in tbe experimental 
animal which leerocd to be aWe to corapen- 
late for bss of faoetktrdng long to a wrprofng 
degree even when foverd to vfgorou* crer 
die* *ach a* continuous rwunnalng for an 
hour ot longrT 

Godke has reported complete recovery of 
an advanced ease of hypertrophic puhwJoary 
osteoarthropathy after healing of an crapy- 
etna ca itv following removal of a piece of 
rubber drain that had been retained tone far 
•cvcral vrar» 

SCXXAIY 

» Hypertrophic pulmonary odfoirthmp- 
■thy b usually tecondar. to Intrathoradc 
disease 

3 burh li«ea*e» are anally of long Uaod 
ing before the c han ge * (a the atreraitk* arc 
noted 

3 Infection ir RrppuraUoo is not f**eoual 
to the production of ortcoarthropathy 

4 Two ease* are reported one of blarto- 
m\x»st* of tbe ebe*t wall with *enxvUrr 
infection and crapy ema and a teorod w 
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carcinoma of tie lung with in\ol\ement of 
the bronchi and larger blood \essels but no 
mtrathoraac suppuration The conditions 
common to both cases were dyspnea and 
cyanosis and a disturbance of the acid base 
equilibrium of the peripheral blood 

5 Intrathoraac complications were created 
in dogs but w e were unable to produce dyspnea 
or cvanosis, and blood chemistn studies 
showed no consistent or sustained variation 
from normal Although chrome abscess and 
empy ema were produced in the chest of some 
of the dogs, there was no suggestion of club- 
bing of the phalanges, edema or periosteal 
new bone formation in any of these animals 
and the animals quickly recovered from 
dtsptiea which was brought on by strenuous 
exercise 

6 The bones of the extremities 01 2 clinical 
cases of hypertrophic pulmonary osteophyto- 
sis which were examined at autopsy were 
studied both grossly, by X-rav and micro- 
scopically These showed a chrome prolifera- 
te e osteitis with a shell of new cancellous 
bone 1 mm to 5 mm thick completch sur- 
rounding the tibia, fibula, radius and ulna 
A thin new cortex was present just beneath 
the raised periosteum 

7 Xo conclusions can be drawn from this 
senes of cases or from the negatiie results 
obtained m our experimental studies, but we 
are led to add our opinion that the secondary 
changes of osteoarthropathy are not due to a 
toxin but can be explained on the mechanical 
basis of blood stasis or of poor aeration of the 
blood creating changes in the acid base equi- 
libnum 
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PRECNANCY COMPLICATTNC DIABETES 

PRISCILLA WHITE, > 1 D Bosrot, MiJMcwsun 

Uihamr UK^MthllHbMhnwIl^tMir >-im V i*a* Iw«*** 


P REVENTION o{ the death and deca\ 
of the ove i npe fetus of the diabetic 
mother is a challenge today to the ob- 
stetrician and research verier la the fteki of 
diabetes. Maternal mortality attributable to 
the disease he* been conquered in the insulin 
era, but stillbirths and the macerated Ictas of 
the giant type are nearly cs characteristic of 
diabetic pregnonoa which are allowed lo 
come to fall terra today aa they were la the 
pre-inauiin era. 

Two hundred fiity-aeven pregnancies have 
occurred In 1S0 diabetic women in the aerie* 
of patients seen by Dr Joslin from 1698 to 
October to 1914- Ono-half of theae occurred 
fn the pre-ifl*aUn and one-half fa the Insulin 
eras. Of thl* number 66 were under our Im- 
mediate care. The series differs from others 
which have been published because it includes 
23 pregnancies in i< patients who bad onset 
of the disease in childhood The age at onset 
of the diabetes In this special group -aned 
from 8 to 14 years, arid the duration of 
diabetes at onset of pregnancy from 2 to 14 
years. This amah group is unique and * e be 
lieve forewarns us of the problems of the 
pregnant diabetic woman of the future 


Stole ef problem. The problem of pregnancy 
complicating diabetes is increasing Tn im- 
portance. There aresorae 100,000(14} diabetic 
women of childbearing tge in the United 
States, and If the known pregnancy rate of our 
own senes, which is 10 per cent, may he ap- 
plied to the diabetic population at large, the 
problem directly coocerrss so me 10 coodiabetic 
women or 1 coo annually That diabeta does 
play a menacing ride in the successful outcome 
of pregnancy is unquestionable In our own 
senes of patients, this is evident in a com 
paratlve analysis of diabetic pregnancies and 
pregnancies In a noo-diabetic series, and *1*3 
In a erenpensoo of pregnancies in our own pa 
tlcnts priir to and following the onset of the 
disease. 

Although Table TJ shows only a slight Im- 
provement of the insulin eta over the pre- 
tnsulin era to all cases, this does not Indicate 
a fail ure of insulin therapy but rather fU 
succcso, for the rod muon of a large series of 
severe diabetics of the new generation of 
youthful dim beUca, and the long duration 
case*, alter comparative statistics Some of 
these pregnancies could not have occurred 
and others would have been interrupted In 
the pre-insulin era. 
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Physiology of pregnancy Many phy siolog- 
lcal processes of pregnant are capable of 
aggravating a pre-existing fault of sugar 
metabolism Pregnane} , w hich is a great 
strain upon the metabolism of carbohydrates 
for the non-diabetic women, of necessity is a 
far greater carboh}drate strain for the dia- 
betic Notable m this respect is the rise of the 
basal metabolic rate due either to the grow th 
of the products of conception (38), although 
this does not explain the rise which continues 
after deha er} , or to the hyperactivity of the 
thyroid pituitar} and adrenal glands Micro- 
scopic changes, indicatia e of increased activity 
of the th}roid gland during pregnane}', and 
biological assay measuring an increase of the 
secretion of this gland ha\ e been demonstrated 
When carboh}drate metabolism is at stake 
protein and fat metabolism will also fail E\ cn 
in the non-diabetic, the alkali reserve drops 
and ketone bodies (38) appear in the blood 
and unne With such a background, it is re- 
markable that the successful termination of 
pregnane}' has occurred m as many as two- 
thirds of all our diabetic cases 
Many questions of practical, theoretical, 
and ethical importance anse in this study and 
at present the answers are often speculative 
rather than determined First, what is the 
relative fertility of the diabetic? Second, when 
does the glycosuria of pregnancy indicate true 
diabetes 5 Third, is pregnane}' a precipitating 
cause of the disease? Fourth, what is the 
eSect of diabetes upon the outcome of preg- 
nancy? Fifth, what is the effect of pregnancy' 
upon the course of diabetes and upon the 
future health of the diabetic woman 5 Sixth, 
what is the best method of diabetic and ob- 
stetric management 5 Seventh, what is the 
effect of the disease diabetes upon the future 
health of the child? Eighth, what are the 
child’s chances of inheriting diabetes 5 
Fertility in diabetes The lack of fertility of 
the diabetic woman, which was long recog- 
nized in the pre-insuhn era, has in great 
measure been corrected m proportion to the 
extent of the control of the disease In uncon- 
trolled diabetes, delayed maturity and long 
periods of amenorrhea still occur, but unlike 
what occurs in other diseases, the normal 
menstrual cycle of the diabetic can be re- 


established even after a cessation for a penod 
of years The total pregnancy rate in our 
senes is 10 per cent and the yearly rate x 5 
per cent 

Although in our owm senes the pregnancy 
rates in the insulin and pre-insulm eras are 
essentiall} the same, the clinical picture is 
different because the severe diabetic did not 
become pregnant pnor to insulin therapy 
The pregnane}' rate m the pre-msuhn era in 
the senes of other authors has vaned from 2 
per cent m the London Hospital (35), and 

5 per cent in Von Noorden’s cases (20), to 

6 per cent in Lecorche’s (17) senes of patients 
The increase in the insulin era w'as greater in 
the London Hospital senes than in ours, the 
former having nsen to 15 per cent and the 
latter to 10 per cent, whereas the Mayo 
Clinic (23) in 1926 reported only 4 per cent 

The underlying cause of lack of fertility in 
uncontrolled diabetes is not definitely known 
The basis may be hormonal, dietary', or nutri- 
tional Either excess or lack of pituitary 
prolan is a possible cause Depression of the 
activity' of the other endoenne glands proba- 
bly occurs when diabetes is uncontrolled and 
the patient undernourished The appearance 
of the diabetic dwarf is thus presumptive 
evidence of a functional hypoactivity' of the 
pituitary gland Hypoactivity' of the gonado- 
tropic factor of the pituitary' would result in 
lack of estnn Pansot has described the dis- 
appearance of graafian follicles in diabetes 
Atrophy' of the uterus has been described by 
von Grafe, and w e have observed lack of de- 
velopment of the genital tract at autopsy m 4 
young patients whose diabetes was of long 
standing Under insulin therapy and ade- 
quately controlled diabetes, not only has long 
standing amenorrhea disappeared, but preg- 
nancies have occurred m such cases, and, even 
more remarkable, m 2 of our pseudo dwarfs 
(Case 8256 and Case 6319) 

Diagnosis of glycosuria The recognition of 
diabetes during pregnancy' may be difficult 
indeed, for starvation, hyperactivity of the 
thyroid, pituitary' and adrenal, and depletion 
of glycogen occur, and each one is capable of 
lowering tolerance for sugar Glycosuria, ap- 
parently benign in nature, occurs so commonly 
in pregnancy that some writers go so far as to 
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May that U enough tprdmca erf the urine of 
the pregnant patient art examined, ot>e or 
mote wifi be found to con tain sugar in amounts 
varying from trace* to several per cent, and 
yet the Wood sugar remain* norm*] The re- 
ported loodence of glyvoaurk in non-diabetic 
pregEBndes varir* from 35 per cent (15) to 
66 per cent (7) and in these statistics the 
rogai m identified a* glucose. 

Hyperglycemic curve* after sugar tolerance 
teat* hare been reported by Pffiman- Williams 
and Richardson, who classify them u benign 
Skipper hat demonstrated a plateau curve In 
our own tenet of patient*, the diagnotii of 
diabetes i* made uiaiD other patients on the 
ri»e or peak of the curve. Whether the curve* 
are Dcrrrml or abnormal the patient should be 
observed lor a period of year*, 

Prtptcncy aj * cam* of dusbeia Sia cecnfy 
< per cent of our female patient* of child 
bearing age have had onset of diabete* daring 
pregnancy pregnancy does not appear to be 
an inciting or at least a common inciting cause 
of diabete*. Potential dlabeti-c* (17 40) (the 
c h ild r en of two diabetic*, the bouMlogooi twin 
of a diabetic) have not developed the dl*e**e 
at thi* time and under 45 year* of age, more 
male* than females contract diabetes (Table 
HI) The reverse would be expected If 
pregnancy predpftated diabetes. 
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Diabetes Incidence lucretse*, however at 
other time* when the pituitary prolan of the 
blood is high and at such time* an existing 
diabete* is often mtde more severe for not 


only is the peak of incidence in female* at ra 
(go) and jo ( 4) bet diabetes is inarm* ogly 
difficult to control during catamenia and at 
the time of menopause 

f^cct of diabetes tipcrt lb* antrs* ej pref- 
uancy The background of diabetes favors the 
dcvekjpcierit of the accident* of pregnancy in 


proportion to lack of control of the disease. 
Abortions and early miscarriage* occur with 
relatively greater frequency In diabetic women 
after onset of the disease. Twenty-two per 
cent of our patient* aborted In the pce4n*ul!n 
era, compared with 17 per cent In the insulin 
era, and n per cent in these acme womra 
poor to the onset of diabetes. 

Premature expulsion erf tbe fertOiicri ovum 
may be due to diabetic or non -diabetic cause*. 
Among the diabetic cause* we must consider a 
lethal factor in the egg, hypoglycemia, ad 
doii* deficiency diet or lack of glycogen. The 
non-diabetic factor which howwsr might 
secondarily be doe to diabetes Is excess of 
frftultaxy prolan A with consequent depcewioo 
of the function of progestin. If the knit lay in 
the primary cell because of diabetes, one would 
expect the wives of diabetic men to abort a* 
frequently as do diabetic women and thi* is 
not the case. Lack of glycogen is possible. 
The studies of Simon show that the fert Uixed 
ovum implant* ttsdf in tbat portion of the 
uterus which has the richest supply of glyco- 
gen. In uncontrolled diabetes, glycogen de- 
position is abnormal. Faulty nidation may 
result from depression of progestin 

Hypoglycemia (jo) though capable of 
starting uterine contraction*, probably I# not 
an important factor because abortion* oc 
cunrd even more frequently fa the pre-insulin 
era It appeared to be the c*u*c of abortion 
fa one patient Case 724* Two other patient*, 
Case 8*56 and Caje 3040, had hypoglycemia 
with loss of comdoume* and convuljkm*, 
and were delivered of living babie* at term. 

Addon* appear* to be somewhat more 
harmful However only 5 of the 15 patient* 
who nuscarried bad addoai* including one with 
chemical coma. Twelve had pooriy controQcd 
diabetes The true accident* of diabete* thus 
appeared to play a minor n5fe in the terrain* 
tjoa of early pregnancies Factor* secondary 
to uncontrolled diabetes, such a* faulty »tor 
age of glycogen and daturbed endocrine func- 
tion need further Investigation and in fact, 
this study has already been sttrtcd- 

SpdoTkj The investigation of the cause 
and the mean* to prevent the occurrence of 
stillbirth* fa diabetics ts the moat important 
problem fa pregnancy anupUcatiog diabete*- 
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The incidence of stillbirths has not been re- 
duced adequately m the insulin era since 17 
per cent of the pregnancies resulted in still- 
births when c\en 6 per cent is considered a 
high stillbirth rate In patients under our care, 
it has been reduced to one-third of the rate of 
the pre-insulin era and insulin era as a whole 
but it still occurs twice as frequent!} in dia- 
betics as it does in non-diabetics (sec Tables 
I and n) 

Mechanical, chemical, hormonal, or struc- 
tural abnormalities maj cause stillbirths m 
diabetes Maternal complications such as 
syphilis, heart disease and anemias w ere not 
found in this senes Of the mechanical factors, 
the size of the baby is the most important 
Sixti per cent, or 33 of our babies for whom 
we had data, weighed o\ er 8 pounds, compared 
with 9 per cent of 100 babies reported by 
Carreno for a senes which included one 
diabetic The average weight for babies m 
the insulin era slightly exceeded the weight of 
babies in the pre-msuhn era The size of 
babies (2) of diabetic mothers is so striking 
that some clinicians call attention to the fact 
that a large baby may indicate maternal 
diabetes, and such mothers should be in- 
vestigated for the disease Nevmny and 
Schrettcr have reported a bab> classified as a 
giant, and observed changes in the fetal hy- 
pophysis Obesity of the fetus in the diabetic 
may be due to ovemutrition from hyper- 
glycemia, lipemia, or to edema which is a 
direct result of exogenous insulin Possibly it 
is inhented obesity Perhaps it is due to 
hyperactivity of the fetal or maternal pitui- 
tary gland Permeability of the placenta to 
fat and pituitary-like substance is known 
Exogenous insulin is not the likely cause be- 
cause the babies in the pre-insulin era were 
targe The greatest growth of the embr>o 
occurs in the last 2 months, at which time the 
blood sugar is generally normal Extreme 
hyperlipemia has not been observed in our 
own pregnancy cases Thus insulin, fat, and 
sugar do not seem to be the probable causes 
° t^ le overgrown fetus The mechanical 
difficulty of labor resulting from the delivery 
of the large baby, cannot be the most common 
cause of fetal death, though undoubtedly it 
increases the stillbirth rate Two-thirds of 


these fetuses were macerated, or an incidence 
of 1 in 7 in the insulin era compared with an 
incidence of 1 m S3 for non-diabetics, reported 
bv Dippel from the obstetrical service of the 
Johns Hopkins Hospital This leads us to 
search for a cause which might interfere with 
the nutntion of the child or a direct lethal 
agent, active the last 4 weeks of pregnancy 
Small placentas which might result in sub- 
normal nutntion have not been found in our 
cases 

Hydramnios, which also endangers the life 
of the fetus, is believed to occur m diabetes, 
and is held as a cause of fetal mortality We 
have observed it but twice This is surpnsmg 
because the common causes of hydramnios, 
namely fetal deformities, large children, and 
maternal toxemias occur m diabetes The 
ongin may be chemical Grafe has demon- 
strated an excess of glucose m the ammotic 
fluid in 5 of 10 diabetic pregnancies Better 
control of glycemia may have resulted m cor- 
rection of this complication 

The abnormal chemistry of the maternal 
blood may have its effects upon the fetus 
Reports exist to the effect that maternal and 
fetal blood sugar and alkali reserve are the 
same and that the low alkali reserve is the 
factor which kills the fetus in toxemias of 
pregnancy The blood of the new'bom baby 
and maternal bloods in 3 of our cases show the 
following 

In this small senes the lev el of the blood 
sugar, plasma carbon dioxide combining power , 
non-protein nitrogen, cholesterol and chloride 
of the baby and mother were not identical 
Thus we have no proof that imbalance of 
carbohydrate, fat, mineral metabolism, or 
acidosis of the mother directly influences the 
child (Table IV) 

In the insulin era Cases 12751, 7565, 3677, 
2776 developed coma dunng pregnancy In 
the 3 former, coma was not followed by death 
of the fetus Stillbirth was the outcome cf 
Case 2776, but the fetus was macerated and 
death of the fetus antedated the onset of coma 

Although the passage of insulin through the 
placenta has been demonstrated, the produc- 
tion of hypoglycemia in the fetus does not 
seem probable Britton injected large amounts 
of insulin, producing maternal hypoglycemia 
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■with little or no apparent effect upon the 
fetoa. Certainly nooe of our own p*tlent* had 
levere hypoglycemia u an attributable c*u*e 
of itfllbirth. Furthermore, Flak and Woods 
have ahowti that in a pregnant woman near 
term atarvation for to boor* In the laat 
month of pregnancy h frequently fallowed by 
hypoglycemia and onset of labor without in- 
buy to the fetus. The report of Gray and 
Feanater and others suggrailng that en- 
dogenous hypoglycemia 1* a cause of fetal 
death b an foterwting pomlbfllty Better 
control of (habetea haa certainly minced the 
atffibfrth rate. Pathological evidence In favor 
of thb theory b atriking hot the normal 
fetal pancreas b*» Urge faUnd*. and the new 
born and premature Infant relatively tow 
blood sugar Web. 

Dbeaae of the uterat age of the mother 
parity or duration of diabetes, may be factor* 
producing any of the failure*. Age of the 
mother had It* effect, since the younger and 
older mother* lo*t root r chfletren this did the 
intermediate group 

Multiparfty had no favorable effect. Tbe 
oatpxnc of multiparous pregnande* showed 
only 50 per cent aucceaae* The mitcoroe oJ 
piimiparoca progr. ancle* without cesarean 
lectjon wa* 6g per cent, and with cesarean 
lecttoc was per cent. 

Factort winch favrw ready control of dht 
betes, favor tbe number of live births. Tfca b 


TABLE V ■> AOT CUT DIABETIC JCOTSEaS IX It 
LATtflB TO KVCCXtStm. OOTTOKE OT ?*EO- 
XAxey 



apparent in both the pre-insulin and Insulin 
eras. In the first year of diabetes, the disease 
U most readUy controlled, and here we find 
the greatest number of live births. In the 
insulin eta tbe same Is true. The percentage 
of live births b 8j fa the first year of the 
disease, and drops to 50 per cent In all 
other year* of diabetes. 

The demonstration of excessive prolan fa 
tbe Wood and urine of patient* with toxemia 
by Smith and Smith, and the eroeas of toxe- 
mias and eclampsia* In diabetes In our own 
series of asset, give us a new lead in the search 
for the lethal factor active the last 4 weeks of 
diabetic pregnancies. In accordance with thb 
theory of possible damage to the fetus from 
trees* of prolan b the result of the experiment 
of Snyder who found that the administration 
of prolan (antuitrin S) to pregnant rabbit* re- 
sulted In prolongation of gestation and of 
death arid maceration of giant pirttmatttre 
rabbit fetuaea. 

Maternal mortality in coctrasi to the high 
fetal nvcvtality has been low In the combined 
eras it was j per cent, In the pre InsuHn era 5 
per cent, and In tbe Insulin era 5 per cent. Tbe 
deaths in the pre-insulin era were all diabetic; 
the deaths in tbe Insulin era were all obstetric. 

ilatanal Occidents Tbe background of dia 
betes appear* favorahle to tbe development of 
toxemia and edampab, the incidence of 
cdampauL bang 5 per cent compared with an 
average of 03 per cent in a noo-dlabetic 
serks The younger the patient the greater 
tbe chance for development of edaraxab be- 
cause tbe incidence in former juverfio dia 
belies was 13 pa- cent It U poaffble that 
diabetic* are predisposed to develop an endo- 
crine HObafance risnSar to that described by 
Smith as typical of toxemia and edampaU. 
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Pernicious vomiting has occurred but once 
Premature separation of p'acenta and extra- 
utenne pregnancies have not occurred There 
was bul 1 breast abscess, and 3 cases of 
puerperal sepsis 

The effect of pregnancy upon diabetes (a) 
Tolerance This brings us to the next problem, 
the course and treatment of diabetes during 
pregnane} The question whether or not 
pregnane} alters the course of diabetes is still 
debated In the literature (8) one finds reports 
of gams in tolerance for carboh} dratc and an 
equal number of reports of losses of tolerance 
for carboh} dratc The fairly general con- 
census of opinion is that a loss occurs in the 
first trimester, a status which is stationary in 
the second, and cither a gam or loss of toler- 
ance m the third In the pregnant diabetic 
dog, Carlson and Drennan w ere able to demon- 
strate a great gain in tolerance during preg- 
nancy That insulin circulates through the 
placenta ol the mother is shown m the experi- 
ment of Pack and Barber Insulin injected 
into the fetus of a goat was followed by the 
production of hypoglycemia m the mother 
Some few patients m our senes, notably one 
after coma, Case 7565, omitted insulin entirely 
m the last tnmester A crude analysis of our 
cases shows that half of the number with 
suitable records had milder diabetes during 
pregnancy than at any time before or after, 
but others ha\e had more severe diabetes 
Furthermore, we observed one patient, Case 
6506 for some weeks after the death of the 
fetus, and her insulin requirement did not 
alter 

During the course of pregnancy in the severe 
juvenile type of diabetes, there has practically 
never been again of tolerance for carbohydrate 
I he weight of the newborn baby’s pancreas is 
°nl} 1 5 grams, the weight of the adult pancreas 
is 100 grams If we assume that 100 units of 
msuhn are produced by the 100 gram pan- 
creas of an adult, x unit is produced per gram 
ine child’s pancreas, on this basis, would 
hardly secrete more than a single unit Fetal 
pancreas, however, probably contains 10 to 15 
times as much insulin as adult pancreas In 
all cases this constant source of insulin would 
he of value It would be an adjunct to treat- 
ment in twin pregnancies, as in the case re- 


ported by Law rence (1 5, 16) Our own patient 
wnth twin pregnancy showed no great gam in 
tolerance The multiple pregnancies of ani- 
mals may account for the gain reported by 
Carlson and Drennan Undcr-nutntion may 
explain whatever gain in tolerance occurs 
(i, 18) We thus conclude that a gam or loss 
of tolerance is an individual factor 

Effect of pregnancy upon the direct compli- 
cations of diabetes ( b ) Acidosis The direct 
complications of diabetes, coma and hypo- 
gl}cemia, are to be feared during pregnancy, 
labor, and the puerpenum Acidosis and 
coma are to be feared during pregnancy 
because a low alkali reserve, glycogen deple- 
tion, and increased metabolic rate occur 
The plasma combining power for carbon 
dioxide was found to be low in 12 of 13 pa- 
tients carefully studied, and 6 had clinical 
signs of coma These patients demonstrated 
that the blood sugar w’as not proportionately 
h gh If coma occurs during the course of 
labor, treatment is difficult, for labor deepens 
coma As soon as delivery is completed 
chemical recovery follows 

(c) Hypoglycemia Hypoglycemia in pregnan- 
cy is usually the result of poor treatment It 
occurs when the dosage of insulin is increased in 
the presence of a low renal threshold During 
labor it results from increased utilization of 
carbohydrate, and dunng the puerpenum 
from lactation 

Management of diabetes and choice of de- 
livery The dietary management of diabetes 
m pregnancy consists in supplying the mother 
with enough calorics to correspond with the 
nse of metabolism, w’hich at term has probably 
increased 20 per cent, m providing for the 
baby’s need for glycogen, and a division of 
meals which will insure the greatest protection 
against acidosis, glycogen depletion, and hypo- 
gl} cemia The special problems for each 
tnmester must be considered separately 
The early nausea and vomiting of pregnancy 
can best be treated by hourly feeding and ad- 
ministration of insulin at three hour inter- 
vals This of course may need to be supple- 
mented by intravenous glucose A safe diet 
would be carbohydrate 150, protein 60, fat 60 
to 80 grams, and insulin every 3 hours — 15 
units if the Benedict test is red, xo units if the 
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t*»t l* yrilcyw or orange and 5 unit* if yellow 
green 

The »xxmd trimester denut ads bat little 
special care. The caloric and carbohydrate 
content of the diet should be increased. Tbe 
problem* of the third trimester are more 
imffiing. By thia time the baby need* 50 
gram* of glucose dally The renal threshold is 
low and iiisuhn must be Increased cautiously 
Tbe bau) metabolism 1 * at it* highest and the 
a l kali reserve at it* lowest levd Our diet 
average* carbohydrate 17* to *00 gram* pro- 
tein. 60 to 80 gram*, and fat a* needed. The 
urine should contain small quantities of aoga r 
Frequent blood sugar determination* will help 
to prevent b>’podycemia 

During normal delivery the patient muit 
receive too to 300 gram* of carbohydrate. If a 
iurgfcai delivery b chosen the procedure is 
the sanv a* at any operation — carbohydrate 
loo gram* by mouth or intravenously during 
the tart *4 hour* after delivery and in*uhn 
every 3 hour* according to the degree of re- 
duction of the qualitative te*t for gfacoae. 

Chetet oj d finery The choice of delivery for 
the diabetic is debated One mutt seriously 
consider the patient * background, the hand! 
cap of a chronic dbease a future in which tbe 
hazard* of mortality and morbidity are prater 
than tbe average There b also an economic 
hazard — period* of time when because of Hh 
nesB the diabetic Is unable to perform her 
work, and her duties must be ajaumed by some 
one die the extra cost of medical care, diet, 
insulin and periodic health examinations. To 
the dement of tbe mother s fear ariring from 
normal pregnancy 1* tbe added dement of fear 
of acdoent* to her child and to berself be- 
cause of diabetes Her physical condition for 
tbe mechanical strain of labor is in Inverse 
ratio to tbe duration of her disease and in 
direct ratio to the control of her disease. Dr 
jbafin has often said that to obtain the true 
age of our pabenta, we must add the duration 
of tbe disease to tbe dwraologteal age. Thu* a 
youthful diabetic at 35 year* of age, the onset 
of whose disease was at 10 years -—and this will 
be the problem of tbe future — in actually 40 
years of age Her disease has predisposed ber 
to arteriojiderotk disease of tbe heart eyes, 
and kidney*, to increased susceptibility to 


tuberculosis, powdbJy to depression of tbe 
bormonopoietic system, to anemia* and dam- 
age of the liver hu made her mosdc* atrophic 
and pooriy nouriihed ha* predbpoaed ber to 
degeneration of the peripheral nerves, and in- 
creased her susceptibility to Infection* with 
tbe colon baefhos and pyogenic coed. 

Prolonged difficult labor normal or induced 
has disadvantages for the diabetic, Tboae of 
immediate importance are tbe early exhaustion 
of the glycogen reserve and tbe danger of iep- 
*i*, tbe danger of hyperinsollnism erogenous 
and endogenous, and the danger of addost*. 
The secondary CDnstdenlionM are the added 
handicap of a torn perineum or cervix and con 
sequent indication for later surgery These 
patient* are not physically fit for mimerwu 
pregnancies Tbe baby has not the vitality 
of the child of the non-diabetic, and great n 
the n*k 0/ injury from long tabor to this large 
overdeveloped out at the tsme time, flabby 
child Furthermore, tbe induction of labor 
does not answer the problem as well aa 
cesarean lectloo became Induction of labor i* 
not safe until tbe cervix is soft, and tbe cervix 
may not be soft until after tbe baby ha* died- 

Prolonged narendj In the presence of low 
alkali reserve and glycogen depletion 1* a per 
feet setting for the onset of true diabetic coraa. 
Everywhere It I* evident that tbe modem 
woman demand* safe labor freedom from on 
necessary pain, a reasonable length of labor 
aod a complete restitution la our 

opinion the diabetic deservea not less 

Oulcnu of frtpusnaa 1 n patients with onset 
of diabtUs m childhood The very young 
diabetic, the onset of whose disease occurred 
In childhood demonstrate* to u* even more 
than the older patients, that tbe pregnant 
diabetic requires accurate control of diabetes 
throughout pregnancy an intimate associa- 
tion between Internist and obstetrician and 
double tbe supervision of the airrage preg 
nancy cases 

The maternal mortality in this gtoop of *x 
pregnancies n 15 mother* was high (Table VT) 
Two who were not under our care at the time 
died 1 of eclampsia and 1 following a tbera 
pcutlc abortion making the maternal mortal 
tty for tbl* «pedal group 13 per cent in the 
insulin era Of the pregnancies which came to 
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T\BLE VI —PREGNANCIES IN DI \ BETHS WITH ONSET OF DIABETES IN CHILDHOOD 



Insulin 

Durtbon 
of dub tw 
year* 

f Onset i 
! “IRC 
| >C3H 

Date 
on et 

Date 

pregnant) 

Delivery 

Outcome 

Complications 

*753 

*r 


k 

i<fi 6 


Normal 

I Ivin? birth 

0 

31 4 

+ 

rw; - 

14 

1020 

IQ3- 

Normal 

Livmp birth 

0 

1 $\, 

i + 


9 

1919 

19U 


Mttcamatre 

0 

27,6 

a. 

it 

s 

Ip3l 

1933 

Hich forceps 

Stillbirth 

Coma — pyelitis orterrwdcroMS 

4- 

13 

s 

19 I 

10J3 

' 

Thera peuttc abortion 


$03 

+ 

13 

t4 

1932 

1031 


Therapeutic abortion 

Coma death 


T 

0 

I 

19 3 

10JI 

Normal 

Living birth j 

Arteriosclerosis 

41 6 

+ | 

XX 

14 

TO 7 

1933 

Forceps 

I Iving birth 

Puerperal sepsis 


4 * 

S 

14 

19 3 

iqtS 

Normal 

Stillbirth 

Arteriosclerosis 


+ 


14 

103J 

1 03° 

Normal 

Stillbirth 

Artenoseleroiis 

45*6 : 

+ 

■Sw 

14 

XQJ3 

1939 


Miscarriage 

Arteriosclerosis 


8 ! 

14 

1933 

19 31 

Induced 

t Living birth 

Arteriosclerosis 


S3 

IB ] 

14 

1913 

IQ33 

Normal 

Stillbirth 

Arteriosclerosis 


+ 

XI 

14 

I9>3 

*934 

Cesarean 

Living birth 


6 S 10 

+ 

II 

» | 

1937 

1032 

Induced 

Stillbirth 

Death — eclampsia 

7014 

T 

14 

.1 1 

19*9 

1933 

; Cesarean 

Living birth 

0 

7351 

- 

TO 

13 

1924 

1934 

Cesarean 

Living birth 

0 

•457 

JL 


14 

19 3 

1933 


Therapeutic abortion 


+ 

mM 

14 

10 S 

1034 

Cesarean 

Living birth 

Sepsis 


-L 

6 

14 

10 s 1 

1931 

Cesarean 

Living birth 

Toxemia 

^03 

4 - 

1 

14 

I9JI 

I9J4 

Normal 

Living birth 

0 

11363 

+ 

3 

15 

1932 

1034 

Cesarean 

Living birth 

Eclampsia 


term, 12 resulted in living births, and 5 in still- 
births The incidence of stillbirth is thus five 
times that of the Johns Hopkins Hospital 
senes of non-diabetics used as control Mis- 
carriages were not frequent, these occurred 
only twice (10 per cent) The incidence of 
eclampsia rvas 13 per cent and of non-fatal 
puerperal sepsis, among patients coming to 
term was 12 per cent Two patients developed 
coma and 2 hypoglycemia None developed a 
true gain in tolerance for carbohydrate Two 
°f the babies developed unexplained edema 
At the ages of 19, 22, and 23, 3 of the moth- 
ers had evidence of arteriosclerosis, 2 with 
demonstrable retinal hemorrhage, and 1 with 
peripheral sclerosis, demonstrable by X-ray 
Lactation Lactation is poor perhaps be- 
cause of relative undcmutntion or lack of 
he specific lactogenic hormone An analysis 
of rrulk of one diabetic patient showed nothing 
abnormal None of our patients has been able 
to produce more than a few minrec r>f milt 


daily, when the diet has contained 2500 
calorics Sherrill reviewed the literature on 
this subject and reported his own cases 
Diabetic animals, as well as diabetic patients 
fail to lactate normally 
Effect of diabetes upon the child Congenital 
defects occur frequently in children of dia- 
betic mothers This is evident both in the 
senes reported in the literature (8), and in our 
own patients In our pre-insulin and insulin 
senes of 166 babies, there were 7 abnormal 
One was microcephahc 1 a Mongolian idiot, 
2 had congenital heart disease, 1 atresia of the 
gastro-intestinal tract, 1 achondroplasia, and 
1 was a monster The incidence of defects 
among stillbirths was 1 in 7 compared with x 
in 61 for consecutive cases at the Johns 
Hopkins Hospital, reported by Dippel This 
included r diabetic Two of the babies de- 
veloped unexplained edema, 7 died m the first 
week, and 1 other died in the first year Thus 

ft c ner cpnt mnrfnlitxr <.t__ n .. . 
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year which we* exactly the mortality of the 
non-diabetic aerie* reported by Petkam. Our 
neonatal mortality exceeded the control aerie* 
tkghtly The farmer am oonted to 4 per cent 
and the latter 3 per emt Thin It would ap- 
pear that if a chOd of a diabetic mother b born 
alive, the BJe expectancy Is good. 

Inheritance The problem of Inheritance of 
the diabetic (39, 40 10 16 *7 a8)al»dlrecthere 
rather than direct, for according to our project 
belief the potentiality for devetojAag arabeta 
is inherited «i a Mendebc n rccmJre trait and 
the child cannot Inherit the cE*ea*e from one 
diabetic parent alone, but only from two <ha 
betica, a diabetic and a hereditary carrier or 
tiro hereditary camera The children of these 
diabetka, boarder will all be hereditary 
carrier* of the dlaeaie. Based upon an in- 
ddeoce of o 3 per cent diabetic* In the general 
population we estimate that already 55 per 
cent of our entire population mint be carrier* 
of the disease and *uch pregnancies Increase 
the carrier Incidence 

covcxvmtm 

Premature delivery of the fully developed 
though chronologically premature Infant of 
the diabdie mother by ceaarean aectkm i* the 
obstetrician » successful answer to the chid 
tenge The came and cure of the ovrrrfpening 
of the feto* remain in the speculative stage, 
but the *tudy of the hormone* In dlabete* 
offer* hope for the correct solution 

U »h to ackaowlcdp th* help -erf Dr Kayasocsl Titoc 
bo Ui bw* m char* 1 <J lb* o UntUx t t ma if * m*a l W 
omr palwaU, »J*o lie bdp ol Dr B amo Srwow, wire ho 
f*p«n*ed in* arc of <M rnfat* of mu dnittr*: modten 
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COMl'OVND COLORED Ml CHOLIC SOLUTION 01 ' MERCURIC. 
Cl I LORI PL LOR SKIN lUMNlLtllON 

JOHN \ wnilllK Ms, l!OM) \k\0ll) M IN ( im v O, Iiuvwi 

p« „ rrtift Ilm’u. j- 1 ! u' ltc'lS l m xt'itv i « 1 , , C ’I- c I Mr V ir<- 3l> I l i-rjrcli I al nt nr of tl-e Illir >i 

li t I !u' t»c 


W E hast, bun studs tng sanous sola 
lions used m surgical practice tor 
disinfecting the skin ’I he iw vitro 
disinfecting passer- ot mo-t of thu-e solutions 
are sntisfactors Tinker and Sutton base re- 
sacssed the in ~ ~o disinfecting power of ^es- 
cral commonls used skin antiseptics Some 
sscre found to irritate the skin Ml of the-c 
-olutions are too expensis e We Ins e made up 
more than a hundred different solutions and 
studies! sainous properties of each Our object 
was to make up a solution that would possc-s 
the followang properties III a high phenol co- 
efficient, (:) the power to penetrate the skin, 
00 the power to remote fat irons Use skin, 
(4) a color «o as to define the operatise lield, 
(5) the abihts tolo-c the color promptly after 
operation, (6) it should not instate bli-ler or 
bum the skin, (7! it must be lnosptnsist 
The bacteriological technique used to deter 
mine disinfecting poster and phenol coelli 
dents was earned out according to the return 
mcndations set forth lis the L b Dipartment 
of \gnculturc (1) Hie tinctures and aqueous 
elutions of sanous disinfectants u-cd in the 
tables in this paper for conipanson ssith our 
ner solution are the some as contained in the 
Act? and Von official Remedies 
The formula we have dcsclojK-d in our lab 
orators is giscn m Table f 


TACLE 1 — FORMULA FOR ONt LIT! K 01 Till 

compound coioRm aicohoiic soiltion 

OF MERCURIC ClILORiDr 


Hb;l alcohol ( 9J ' 
Acetone V S P 
Mercunc chloride 
JbutocWonc acul 
Chrs-vndm Y 
uwillcd rstcr 
Total amounl of s 


Smiunl 1 rr cfnt 

ccm ro 

too c cm 10 

t p;m i 1000 
7 5 c cm 075 

’ pm i 5« 

M>7 5 c em 

rooo c cm 


Alcohol Alcohol losscrs surface tension and 
is of itself a disinfectant The penetration of 
dissols'cd mercunc chloride is facilitated and 


sonic defatting effect is obtained bs using 
alcohol W'c lnse s ined the alcohol content 
irom 10 to bo per cent It ssas found tint 50 
per cent alcohol ss as s itisfactory Low cr alco- 
hol content showed a rapid decrease in the 
dismiceting power Higher alcohol content 
than 50 per cent showed some increase in dis- 
infecting power but not enough to ss arrant the 
additional cxpcn~c 

lr< lone \ aseline ssas rubbed into the skin 
Ml c\ce-s ssas wiped oil ssith dr) gauze Varv- 
mg concentrations of acetone in 50 per cent 
alcohol sserc 11-cd to def it the skin bs surface 
rubbing is is u«ual!s earned out in preparing 
the skin tor surgical operatise procedures *Y 
drop of ssater was put on the prepared skin 
area to test the defatting effect If the ssater 
spread uniformly mto a thin layer, we con- 
sideri d the skin free of susclinc Ten per cent 
acetone ssas the smallest amount sse could use 
to satisfactorily delat the skin 

Ilulrochlonc acid 'Hie II ion is a good dis- 
infectant We base found that if sufficient 
lisdrochlonc acid ssas added to obtain the 
acid disinfecting action, there was a burning 
sensation tflcr qiphcation lour per cent 
hydrochloric acid has been used in many of 
our solutions This enhances the disinfecting 
posscr, but the solution ssas objectionable as 
alrcads mentioned W c has c used the amount 
ol hsdrochlonc acid which ssas found to in- 
crease the disinfecting power of the mercunc 
chlonde bs increasing the ionization and hence 
making more mcrcury-ions asailablc We 
chose o 75 per cent hy drochlonc acid as the 
amount best suited for a non-irntatmg skin 
disinfectant Table II gis cs a typical protocol 
of such an experiment 

Dye or coloring material W e w ere desirous 
of obtaining a dse which would color the si in 
m such a way as to clearly define the field 
treated ssith the skin disinfectant The dye 
should not be of such a color as to subcon- 
sciously indicate hyperemia, passive conges- 
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TABL* II 

Mrtwnc tVWtt* laeoo, tkofeal jo cot tad »cv 
Um i p*t cr»t ru »wd M »*r tltxk tcbstMB V«fy»» f 
*%«du* d Vy<»ciA*tc *04 M *rUrd to ltih rtod 

Wr*w ^ ** wiftHtug a«w« * i w— U^n»»^« 



*ijax> 


I i^tuo 

tow 

4 -fto» 

0 JV* 

TABUS m 

Tm VmM*. diktfan w > r 1 m rr lo VJ1 Vif*jfecod-»« 
UIW (Ho *015 ttrtw) la witttbxntnijnjwm 
*X > 0 it*m» C 

“ttWf'W' JEi. 

Chejtafc&a Y JO J * 

Umawiwoi, r% 4* t 

1W TO 


TANJC IT 

Hjfbot fUmtic* d daWfrtjud UV* S<jj*tjV>cocc» 
h»p*i» wntoi bqt not In j maol» «i » iJrpttt C 

** j 

t l M r l i.l U*W*>*»« cMkw 

t-««T>*wd tSetAclx w*Ujow 
•rrtant AlorVV coMtd 

Tbrtme o( 

Ttactm <4 nmrirD 
Tartar* <4 TonnWat* 

Tlartarr c4 t at icm udugoa 
Phenol 



TABUS V 


H<Wl. diislxw of tqoana aohrttoa* d dkWtcUatt 
kdjMf SUptojlococnw !:!■ a mulct Wl m!> 
j ircuttt u loAccrm C 


Mew 

Wertvnc ctjorek 000 

JJ eminc e»eTd» 1000 
Hydrodilotic and ** 
Jtttinkeo 

>t*rtW4»U 
Mw car o chn we j% 
r»K«k4 



i n 


“W «4J 

*«*> 57 

13 i 

T* * 


ttofi or any other aboonwd dreolatcwy or ij» 
tern reaction The dye tbcruYl dbappemr from 
the *lon within * day titer it* u*e We a*ed 
85 diflmnt dvt* in oar work Chry*onfin \ 
his proved most utWictorv In our hands 
The ~oiw ol the *Lin rmmbtet tint of doc 
tore of iodine The color gradually fade* and 
diaeppeara within t\ hewn titer application. 

Ciiytoidin Y U not readily soluble in water 
bat lj aoinble in alcohol hence ft tu thought 
heat to tot it* gmmddal power in an alcohol 
acetone *01011011 We prepared there solutions 
according to the method outlined by Scott 
and BSD Two per cent aolutson* were made 
op in 50 per tent alcohol 10 per cent acetone 
and 40 per cent water Table HI gives the 
result* ot our testa with chryao*dan Y and mer 
curoehroroe in dilation* necessary to loll 
^taphyiocooaa nrau In to minute* but not 
in 5 minutes at to decree* L Chrywdin \ 
waa found to give a Might predptate in the 
aciutkm alter at&nding rereral day* We weTe 
Informed by the National knflioe and Chemi- 
cal Company that the usual product contained 
jj per cent fmpun tie* They purified a sample 
containing 0 pet cent chryaokhn Y tod 4 pe 
cent rooUtore No ptedpatate b formed when 
tha purified dye b uted 

V, e were aurpnred to find the tinctorial mi 


teiial we had chorea posreaed of ftaelf a defi- 
nite did alerting power 

The relative disinfecting power ol tht* com- 
pound colored akabohe aotation of mercuric 
chloride in comparison with other alcoholic 
aolutkm* ol duinfectanU Table IV som- 
mariae* the results we have obtained 

Aqueous aohibon* of varioua dbinfectanU 
were alao compared We med aqueoo* aola 
tkrna of mtmirk chloride and mercuric chlo- 
ride w ith 1 per cent hydrochloric add In water 
Table \ summartae* the te»ults of theie 
■todies 

The formula we have used ha* been devel- 
oped under controlled laboratory amditioa* 
The aolutJon wu Lept in tightly stoppered ccm- 
tarnm We realue the ddn dbinfectant used 
In routine aurgScai practice would not be fain 
died m this manner U e ha w, therefore, 
modined the comtitueot* of thi* wfaUcn to 
fadStit etx of preparation and to allow for 
evaporation when placed In open veasei* and 
re- u tod The formula we suggest for practical 
purposes b aa foflows 
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We prepare this new compound colored 
alcoholic solution of men one chloride for one 
dollar and Mxt\ cents per gallon in our labora- 
tory If Urge quantities of ingredients m 
purchased the pnu would Ik lower Tincture 
of iodine t l r S P I costs ipproximateh four 
dollars and two cents and , per cent tincture 
01 iodine cost*- us two dollars and sixty -bee 
ants per j» illon Hie prices quoted us from 
xanotis sources for tinctures of nutaphen, 
mcrthiolate, and mercurochrome wire oxer 
twenty dollars per gallon 
This new compound colored alcoholic solu 
lion ot mercuric chloride has been iwd as the 
disinfectant in 500 cu'cs ol gunshot automo 
bile accidents, and other similar emergence 


hospital cases It lias been used in 120 cases 
of neck surgery and 65 cases of abdominal 
surgery 1 lie rcjwrts art fayorablc no infec- 
tions followed tnd the non irritating proper- 
tu s of this disinfectant were commented upon 
by the surgeons using the solution 
lit H !U NCtb 

1 to 1 inf anilllkf win United Slates food and dru£ ad 
ministration methods of tcstfnq antiseptics and dis- 
infectants L S Department of agriculture, \\ nsh 
ington I> C l ircuhr No iqS 1931 

3 s<orr and lliu_ \ctmn of mircurochromc and tine 

tore of iodine in skin disinfection J \m \f \ss, 
io’o.o: in 

1 Tisri h and Surmv Inefficiency of most of the com 
monly u<ed '1 in antiseptics J Am M \« nj 30 
s 7 H47 

4 \e v and Non official Remedies \m M \s<,Chtn£o, 

njjl 
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THE EARLY DIAGNOSIS OF CHORIOEPirHELIOMA 1 

ALBERT XLATHIEU M D FACS rniu«i,Onam 
AXD 

5a Fuxcncti Cwjjowu 


ALLEN PALMER, X! D 

B EFORE the discovery of their peer 
amey test by Axhheiin tuvi Zondek, 
the diagnorisl of choriocpltbeJionu 
usually rested on the presence of profuse 
uterine Weeding, extensive meiastajes, and 
the finding of the tissue in tha curet ting*. Now 
however *J;>ce chorioquthehmni can be 
demonstrated by a positive pregnancy teat, 
ft appear* that the dbgnod* can be made 
early even before metastasis take* place and 
with a coroiderable degree of certainty by the 
judioou* use of the Aschheim-Zocdek or the 
Friedman te*L Eariy diagnosis 1 * the UU 
motif of thU paper 

Maxer ami Edcfken recently made a plea 
lor the use of the Friedman teat In case* of 
•inspected chorioeplthdioma became of the 
inadequacy of a twine caret Uge in the tflag- 
nosb, and these author* dte caae* stressing 
the unreliability of curettage In the early 
diagnosis of the disease. Inspection of the 
pjthotogical specimen in our first caac proved 
to us ajoduMvdy that curettage could oot 
have aided in the diaanoab in fact, we would 
have been #ro*»ly misled by thli procedure. 
We fed. that diagnosticians should go one *tep 
further and follow every caae of hydatid mole 
with pregnancy te»ts Mater and Eddken 
caojc to the conclusion which we think weO 
founded that abnormal uterine bleeding oc 
curang within a few mouth* after a mole preg 
nancy ahould not be treated by brack* tioo on 
the uaumptfcm that the bleeding a of the ao- 
called functional type. W e condemn the pto- 
miacucraa use of nullum in uterine bleeding at 
the oo*t of keen and finnhed diagnosis 

In the cfivniattOQ of the paper by Mixer and 
Edriken Loogtiker dted a caae which had 
been under hi* care for about 18 month* m 
which a positive diagnosis of choriocpithdlo- 
ma had been made because of the persistently 
positive Fnedutan teat However hi* caae 
remain* unproven duct, m the abaence of 
efinical evidence be did aot operate on thi* 
woman and die made a perfect recovery 


Since our first patient offered no dial ad evi 
deuce at the time of the operation, we are in 
a philosophic mood a* to whether or oot the* 
growth* aometlme* regie**. Thk h a very 
interesting point and apparently no one can 
know wh et h er such regrtadon will take place 
Or not It fa barely powfble that the had auch 
a tumor and that regrewon would have taken 
place eventually In the dbcunfca of the 
tame paper Hoffman elaborated tome very 
Interesting idea*. We quote hi* statement* 
verbatim 

The Vsckbefai-Zotxitk reaction b oadoabttxfiy *• 
nwit ItapurUat adjunct la the dUyno^t of ebrio- 
epithetloiaa. Foe perpore ot peofBOaw, howrw l U 
r»loo U km eerUln. CtbiaJfjr rod bbtoh^cxIlf.H 
U al*w*t hnpowibU to dlflcrtntiaU between the »- 
rAgn and tb* waHtnant form* oi tilt cured) rk* 
Bo<h mar rirt a dmilir cUnfcal pktero aad either 
n*7 jtr* me tt» nwtaaUa «. Ir*Wt, *<*»• aatbori- 
tk* briber* that three twn focnn are Weatfcri and 
that the outcome of tbs caw derxsxk op« the 
aoouat of sod trophoblastic emu prrwnt fa tha 
host Saco the .\acfchriia-Zoodek reaction k poJ 
tnw foe both forma, rt Irik to aid fa tbs «*i of <U- 
fereruUdoo, and we remria, aa before, dcpaadcat 
open the eetnmec* cf daaik toe tha determl*»tk» 
oi *h*l farm It b with which ire hare been deolla* 

Under the efamantaacea, there tore, it would area 
beat, before andertaldo* eay radical procedure, fa 
cnreufci all factoo, ckiueri *od other**** Tkareea 
facl that poritfeo reaerioo baa boat obtained k twt 
mfbdetit to ftreUly reach prootdure E mpharfa ahonH 
be rather pfaewd &poa U» chaicaJ ewdaoco. wpo- 
dally when w» recall that a* yet tbaamxhoeaeatah- 
Hahed lhai nefabre react toe rule* oet chot»- 
epfthebreua. 

With doc regard for the oplmoo 0/ Huffman, 
wt cannot behevt; that It U Justifiable to writ 
for metastasis in the face of persistently posi- 
tive pregnancy tests before the operatioc it 
done, nor do we bebere that we should tem- 
porise In the face of persistently positive 
pregnancy tests when we are sure that there U 
not a normal pregnancy in the uterus. Fol- 
lowing this doctrine acme operation* might 
be done cccdlcarir but the common good 
would be aerved. Whether or not a negative 
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Fig i 

Hri i, 2, and 3 Artist’s drawings showing the physical 
and micro'copic characteristics of Ewing’s three types of 
chonocpithchoma Fig r Chorioadenoma (follows mole) 
fig 2 Choriocarcinoma— follows labor, abortion and 
ectopic pregnancy, missed abortion and mole Fig 3 
Syncytial endometritis 


reaction rules out chonoepithehoma time and 
recorded stud> alone will determine This 
fact and mam, others pertinent to the subject 
can be ascertained by following the dictum of 
Mazer and Edciken that all cases of suspected 
chonocpithchoma should be checked by re- 
peated Fncdman tests and by following our 
further suggestion that all cases of hydatid 
mole be checked by the Fncdman test 
There is a difference m response to ovary 
stimulating substances m rabbits of different 
ages We noted in an early paper that follicle 
maturation and hemorrhage into follicles docs 
occur in the rabbit ovary spontaneouslv in the 
absence of pregnane) intercourse or other 
known forms of artificial vaginal stimulation 
'' c hat c nc\ cr obser\ cd this ovanan activity 
in an animal joungcr than 4T2 months of age 
This activity must not, ho\\e\cr, be confused 
'nth omlation It is certain that older am- 
nialv, are morc susceptible to shghter degrees 
of stimulation than are the joungcr ones and 
ll ls our contention that the few false positne 
nedman pregnancy reactions reported be 
o her ob^cn ers must be due to the presence of 
t osc unruptured hemorrhagic follicles that 
«looccruonall\ occur in rabbits older than 4X 
roonths In our senes of nearl\ 400 \schheim- 
°ndik tests and o\tr Soo rnetlman tests we 

ia\(_ less than i per cent false poMtnc reac- 
tions r 
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We use animals at about 14 w r eeks of age, 
putting the upper and lower age limits at 12 to 
18 weeks 

All of our specimens of unne are treated 
wath toluol as soon as the) are rccened De- 
composition and bacterial growth are pre- 
vented b> this treatment Saturation of the 
unne is accomplished with 2 drops of toluol to 
1 ounce of unne When a specimen amves 
which is several dats old and which appears 
decomposed it is easily detoxified b\ shaking 
wath toluol and fdtenng through ordinary 
filter paper It should not be injected until it 
is free from the putrefactne odor More than 
one shaking wath toluol and more than one 
fdtenng mat be necc^saiy , but this treatment 
does not seem to affect the accumct of the 
test Cloud\ and loul smelling unne should 
alwats be treated in this manner If this pro 
ccdurc is earned out routinely the mortabtt 
of animals wall be reduced to a minimum Vi e 
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HYPEROSTOSIS FRONTALIS INTERNA 

A Preliminary Study 
SHERWOOD MOORE, M D , St Loots, Missouri 

Professor of Radiology Washington University School of Medicine, and Director of the Edward Malhnckrodt Institute of Radioing} 


T HE term hyperostosis frontalis interna 
was chosen to designate a peculiar and 
striking condition occasionally found in 
the frontal bone and associated with various 
symptoms which will be described When this 
title was selected the writer was ignorant of 
the thesis of Ferdinand Morel, “L’hyperostose 
frontale interne Syndrome de l’hyperostose 
frontale interne avec adipose et troubles cere- 
braux,” published in 1930 It wasonly through 
search of the Index Medicus for the title 
“hyperostosis frontalis interna” or a similar 
one, that Morel’s thesis w r as found The name 
hyperostosis frontalis interna will be retained 
m this paper as it seems preferable to the 
French equivalent However, there is no ques- 
tion as to pnonty in the selection of terms or 
presentation of the subject To Ferdinand 
Morel all credit is due for his excellent study 
and the first report of a living example of the 
condition, which is to be discussed in this 
communication 

Radiological examination of the skull dur- 
ing some 10 or more years has on rare occa- 



Fig 1 Lateral roentgenograms of skull of 


sions shown a peculiar thickening of the fron- 
tal bone This thickening has been considered 
as either a normal anatomical variation, such 
as overdevelopment of the groove for the 
longitudinal sinus, or of bone formation, or 
calcification in the falx cerebn, or some 
indefinite type of osteitis The patients in 
whom it has been found have not had patho- 
logical study of the area in question or exami- 
nation at autopsy Little attention was paid 
to it Nevertheless, the finding seemed signif- 
icant, and its occurrence was more carefully 
noted for some years In 1929, an example of 
melorheostosis came under observation and it 
was thought that this condition m the frontal 
bone might be a cranial manifestation of that 
disease From then onward the cases having 
this change were carefully noted in the hope 
that a sufficient number would be collected to 
warrant a study of what was thought to be 
melorheostosis of the cranial bones The cases 
were too infrequent m occurrence to result in 
any progress Consequently, it seemed advis- 
able to re-examine all the radiographic mate- 



adult individuals Left, male Right, female 
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rial available Before diftcusalng the rc ranv - 
inatkm *otne remarka on the literature of the 
•object arc in order 

The literature U folly covered by Morel and 
but brief reference wul be made to it lib 
t belli, published In 1930 h ba»ed 00 4 per 
ao*i*l autoprid it the Bri-Alr A*yhun at 
Geneva, the protocol* of n other* and * 
itudy of a living caw at the time of hi* writ 
big an inmate 0/ the ajylatn la raja, Van 
Bofiert reported a caae Le aynarome de 
HtyperoatoK front ale Interne chex ime nulade 
prfeentant per aflleur* nn Cidti payduqoe 

r Wmlanopce double and in i<y ( 
Sc WIT and / Treftt* recorded an addi- 
tional case under this title ’Syndrome de 
Si mart Morel CHyperoatose frontale in 
terse avec adipoae et trouble* mentaux) 
As far a* the writer U able to aacertain, tbe*e 
j c**ea arc the only one* Mmiied during Wt 
How ever the dinlod t*pecU and radiological 
finding* are *0 chant cterirtic and unique tb*t 
the diaorder mutt have been detcribed more 
frequently If *0 the report* are under title* 
difficult or fmpo**iWe to find 

Hyperortoaf* of the frontal bone awwoatni 
with obexly ha* been known In the autopsy 
room for an exceedingly long time Morel 
relate* the interesting fact that Morgagni and 
Santorini performed an autopay cm an ow 
woman undoubtedly having hypercwtons fro” 
talla intern, an ob*erv*tion poblbhed in 
1765 Naito in ha monograph Die Hyper 
oataaen dc* Scbaedd* lodttde* the Vr»y 
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examination of 9 skulls with hyperostosis, but 
little or no history Casati, in 1926, “Die 
senilen Schaedelveraenderungen 1m Roentgen- 
bild,” published radiographs of 5 examples of 
the condition found among museum specimens 
R M Stewart reported the autopsies of 3 
personal cases and a study of certain museum 
specimens in 1928 under the title “Localized 
Cranial Hyperostosis in the Insane ” D M 
Greig, in 1928, pubhshed an elaborate article 
“On Intracranial Osteophytes ” His study 
was based on 188 crama in the Museum of the 
Royal College of Surgeons of Edinburgh 
Among them were 32 with “intracranial 
osteophytes/’ many of them identical with 
those of hyperostosis frontahs mterna An 
interesting point is the fact that he states that 
the orbital portion of the frontal bone is free 
from the hyperostosis 

The radiographic material studied was that 
m the file of the Edward Malhnckrodt Insti- 
tute of Radiology which also contams the 
X-ray negatives of its predecessor the X-ray 
Department of the Washington University 
School of Medicine The roentgenograms 
were accumulated from September, 19x1, to 
May, 1934 During that period there were 
28S,86 o admissions to the Washington Uni- 
versity Dispensary and its successor, the 
Washington University Climes There were, 
in the same period, 127,084 admissions to the 
hospitals allied to the Washington University 
School of Medicine, namely, the Barnes, the 
St Louis Children’s, the St Louis Maternity, 
and the McMillan Eye, Ear, Nose and Throat 
Hospitals The total number of patients 
applying to these institutions was 415 944 and 
roentgen examinations were made on 96,076 
of them Of these 5,955 were of the skull 
(Table I) 


In the interest of accuracy and because 
the particular frontal bone change was either 
not noted or, if noted done so under in- 
numerable designations or synonymous terms 
it was essential to review all X-ray negatnes 
of the skull, from 15,000 to 20 000 in number 
To insure complete mental detachment and 
to make the survey wholly objective in 
character the plates and film s were ex- 
amined to determine whether or not there 
vas denation from the roentgenographic 



Fig 3 B H- 34347 -\bo\ e, nodular type of hyper- 

ostosis B H 17333S Below, sessile type of hyperostosis 


findings of a normal individual (Fig 1) 
There was no pnor knowledge of the history 
of the case reason for the examination, or 
other facts concerning the patients The 
negatives were renewed in the order in which 
they were made This method was essential 
for elimination of the natural tendency to find 
in an X-ray examination that which symp- 
toms, physical examination or other facts 
indicate should be present 

Practically all roentgenographic examina- 
tions of the skull were made stereoscopically r 
in the lateral projection Mam had in addi- 
tion a postero-antenor projection and many 




ol the litter were also tie hwsropfe. Became 
of lodhdent apparatus poor technique, and 
the effects of time, many of the curlier plates 
*od film* bad lo be eliminated from considers 
tkro If roentgenogram* of other regions of 
the body had abo been made, tho*e were 
examined to ascertain if there were bone 
change* elsewhere No soch change* were 
discovered. 

Seventy taro example* of frontal bone hy 
peroatow were found. They varied In degree 
from those In which the change mi detect 
able to extreme thickness It waa impossible 
to consider the variation la thkknea* and 
density in relation to the time of exi« fence of 
the bone change The example* are divided 
Into three daises, first second and third 
degree in ascending order (Fig *) They are 
of three typea, nodular sesafl* and mixed 

(f% s) 

Regionally the hyperostosis can be dlls' 
feed into that in which It Is confined to 
the •quamoos portion of the firm tal boot, to 
iU orbital plate and to a combuutlon of the 
two (Fig aJ The hypexostosb waa associated 
in a fear case* with hyperostosis daewfrerr In 
the vault of the aLuU notably an indefinite 
thickening of the frontal bone near the coronal 
future lateral lo the sagittal plane- 


The hyperostosis is of * dense order the 
density being dfspopctftlonate to that which 
could be ascribed to the increaaed t<V#*k of 
the Involved portion oi the bone. Though It 
may extend far up oe the squama, it l* not 
observed beyond the coronal future. The fron- 
tal sinus may ha veils posterior wall thickened 
on the cranial aspect but the cavity b not 
decreased 

There Is do evidence of hyperostosis of 
the (nheooki tempotal, or malar bone*. The 
cribriform plate of the ethmoid is Kanrfy 
or not at all possible of roentgenograph * 
exandnalJon hence no statement regarding it 
can be made It 5* to be remembered that the 
ethmoid i» developed In cartilage wbereaa the 
frontal a a membranous bone The lateral 
extent of the hyperostosis l* not determined 
even in the postcro-anterlor view This region 
cannot be in -estimated with certainty bf 
roentgenography because of KjperimposRloo 
of too many at met a res in the poitero-anterior 
projection and the backward curvature of the 
lateral portion of the squama frontalis. The 
hyperostotic change gradually fade* from the 
mkflioe laterally At the nyrflloe there b a 
narrow tone in which the hyperostosis Is non- 
existent, or b present to only a slight degree 
In the living subject the tbxiww of *bc 
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Fig S B H 2788 First degTee hyperostosis Photograph illustrating obesity 


hyperostotic area can only be estimated m 
roentgenograms made in the lateral projec- 
tion 

Schueller writes that “apart from variations 
in thickness in separate skull regions the aver- 
age thickness of the skulls of different adults 
vanes between 3 to 8 millimeters ” Table 
II is an attempt at measurement of the hyper- 
ostotic areas, they were made at the extreme 
point of thickening It must be remembered, 
however, that these are measurements of 
roentgenograms which are made at a point 
on the sagittal plane and outward over a 
curved surface and that they are of relative 
value only 

In no case was there any evidence of altera- 
tion of the outer table of the skull The diploe, 
according to the degree of hyperostosis, is 
cither diminished or obliterated, and this 
appears to be progressive When the thicken- 
ing reaches the inner aspect of the outer table, 
its progress is arrested and in such cases there 
is radiographically a homogeneous mass of 
dense bone extending from the outer surface 
of the skull to the inner limits of the hyper- 
ostotic zone In the cases in which the orbital 
plate is involved, there is, of course, no 
replacement of diploe by compact bone, be- 
cause the orbital plate is papyraceous 
Toward the cranial cavity, the hyperostosis 
extends, in the most extreme case in the 


material which was studied 46 millimeters 
from the outer surface of the cranium (see Fig 
2) The zones of hyperostosis are wavy in their 
intracranial outline m the nodular and smooth 
in the sessile type, and are homogeneous in 
texture There are no signs of bone destruc- 
tion or calcium loss In all cases, the skull was 
free from evidence of increased porosity with 
one exception (B H 24503) Since the hyper- 
ostotic area is radiographically, at least, formed 
of a mass of dense bone, it is necessary to 
compare it with the hyperostosis or hyper- 
trophy which are to be observed in other bone 
dystrophies 

Through its physical characteristics, loca- 
tion, and incidence, this hyperostosis is dis- 
tinct from that observed in the infectious 
processes of bone, primary or secondary bone 
tumor, osteitis deformans, melorheostosis and 
leontiasis ossea It obviously should not be 
confused with those bone dystrophies in which 
porosity or calcium loss is a feature It lacks 
all the characteristics of the bone changes 
observed in the blood dyscrasias 

Hyperostosis frontalis interna is the antith- 
esis of those diseases which have a deficiency 
of skeletal calcium as a part of their picture 
It is, therefore, a reasonable supposition that 
it is a disorder of calcium metabolism 1 m 


1 The term calcium metabolism 
is to be understood that the term 


win be used throughout this paper It 
includes all related metabolites 
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which that mineral b present in excess in the decrees or type* of hyperostosis may readily 
organism Grrigsnd 4 lore! are ol thb opinion, escape notice at autopsy 
There is associated a disturbance of fat met ah- After aegregatioi) and atnalyafs of the roent 
olism manifested at obesity which b at times groogranhfc material the so cases In which * 
extreme (Figs 5 6 and 7) The occurrence of diniad history was available were anslyred 
the latter la km constant than the calcium The case histories sere reviewed in the same 
disorder as it la seen in but +4 per cent of the manner as were the examinations of the skull, 
cases that b, as far as was possible under the dmim- 

The Incidence of hyperostosis frontalis stances, with complete detachment ho 
interna will vary with various type* of inatitu- reference was made to the radiographic find- 
tion* In a general hospital and dispensary in Inga and only the aalieot point* In the hb- 
a period of *3 yearn there were 59 examples lories were noted or that which appeared to 
In 415 944 patients, a percentage of 014 In be of importance to the writer of the dinks! 
an \ ray laboratory 73 asses were found in record 

96076 examlnaboos a percentage of 075 Analysis and tabulation of these /sets in the 
On roectgenographic examination of the skull histones are immediatdv arresting and are as 
alone there were 7 a examples in 5 955 cases or striking as were the result* of the review of the 
1 2 per cent At the Be) Air Asylum In roentgenograms (Table III) The important 
Geneva More! found the Incidence to be 1 4 features In the table may be summarised as 
per cent of the autopsies Regardless of these follows With two ctceptEocs (~B H 15796 and 
percentages It b a fact that the actual inn 8 H 26766) which were acute traumatic cates, 
lienee must be higher than the figures mm- 70 patients had neurological or nenropaychl- 
tKmcd certainly It wfli be found so if the atnc symptoms of an intensity requJnng a 
condition b sought for The surest mean* of roentgenographic examination of the skuS 
determining the existence of the hyperostosis Fifty five or 76 per cent, of the 7* cases a ere 
b by radiographic examination Certain hospitalised 97 » per cent were female* Of 
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those 59 with histones available only 50 S per 
cent had been pregnant (from 1 to 21 times), 

3 4 per cent had a positive Wasscrmann The 
ratio of colored to white patients was approxi- 
mately the same as that prevailing in tins 
cbmc, 62 7 per cent had headache, 5 08 per 
cent migraine 8 5 per cent had convulsions, 
44 per cent were obese, and 5 per cent had 
thyroid disorder There is some justifiable 
doubt as to the two male cases being true 
examples of the disorder (Fig 8) The inci- 
dence by decades is shown in Table IV 
There are certain impressions gamed from 
the tabulation of the histones which cannot be 
put down in figures The majority of the 
patients gave a long history of morbidity 
which is quite indefinite There is no evidence 
that pregnancy or barrenness has any rela- 
tionship to the condition The reading of the 
histones of these cases individual!} leaves an 
impression of vagueness, the symptoms related 
or the physical examination do not fit with 
any particular pathological state or they might 
he a part of many diseases Taken cn masse, 
however, they constitute a definite syndrome 
which is distinctive Polyphagia, polydipsia, 
polyuna, and disturbance of sleep emphasized 
as important symptoms by Morel were not re- 
corded in 59 of the cases Possibly these symp- 
toms were so slight that they escaped notice 
If on X-ray examination of the skull, 
hyperostosis of the frontal bone is encoun- 
tered, it is the most certain sign of the exist- 
ence of this disorder, and one is tempted to 
refer to it as a “pathonomonic” sign If 



Fig 8 Roentgenograms 



Fig 7 Same patient as in Figure 6 Abo\ e, roentgen 
ogram of skull in 1934 Below roentgenogram of skull 
made in 1934 There is a question of slight enlargement of 
the sella turcica 



the two male cases 
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coupled with hyperostosis there L» * tendency 
to obesity various bixarre meotil and 
neurological symptoms tod a lent, the din* 
nods of the condition Ls established In addi 
tion to this, the decree of the hyperostosis 
scctxu to be In relation to the intensity of the 
symptoms end both the hyperostosis tod the 
•ymptoau appear to be of a progressive 
nature. There must be a rind© fundamental 
cause which produce* both the hyperoaioais 
and the symptoms from which the patients 
suffer In the beginning At a later penod if the 
hyperostosis is of such an order that the 


cranial contents are encroached upon by bony 
overgrowth, there are superadded other symp- 
toms which axe not to be confused with thc« 
traceable to the unknown fundamental causa 
live factor To Illustrate, autopsy reports in 
the extreme degrees of hyperoat osh mention 
the fact that the frontal lobe* conform or are 
molded to the hvperoatotic acme. This can 
only mean that the brain atrophia before the 
advance of the encroaching bone Naturally 
in such cases what Is being dealt with is cere- 
bral pressure analogous to that of a ktrtf 
standing depressed fracture of the si ail 
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There have been no convincing roentgeno- 
grams which demonstrate hyperostosis 
throughout the base of the skull except m the 
case of the orbital plate of the frontal bone 
Nevertheless, the high incidence of seventh 
and eighth nerve symptoms, strongly suggest 
that hyperostosis of the temporal bone may be 
the cause of the symptoms, frequently found, 
referable to these nerves Morel’s case (Case 
No n) had isolated hyperostoses on the 
petrous portion of the temporal bone 
It is impossible to understand why there is 
a selectivity of location of this hyperostosis 
The assumption that there is a selectivity 
must be provisional until it has been estab- 
lished by autopsy and roentgenography that 
there is no accompanying hyperostosis of the 
other portions of the skeleton Greig’s view is 
that the senile skeleton (the average age of his 
cases was 70 years) because of general 
inactivity of elderly individuals, loses its cal- 
cium to the blood stream In consequence of 
this there is calcium retention which is depos- 
ited somewhere in the organism In the case 
of the frontal bone the cerebral atrophy, inci- 
dent to old age, results m traction on the dura 
mater which brings about negative pressure 
between dura and inner table This negative 
pressure is dominant m the case of the frontal 
bone because of the firm dural attachments on 
that bone coupled with the time spent in the 
dorsal decubitus by elderly persons This 
explanation ignores the question of osmosis 
which would be brought into operation by 
negative pressure The dura is more closely 
attached to the frontal bone than elsewhere 
m the cranium, m fact so adherent in 
hyperostosis that at times it cannot be 
loosened Morel beliei es that the membrane 
contracts along the course of its fibers and 
that these are the lines of force which produce 
the irregular inner surface of the hyperostosis 
In this Morel seems not to have encountered 
the sessile or flat type of hyperostosis The 
existence of the fiat type destroys his most 
ingenious theory He iso is of the opinion 
that the dorsal decubitus of the elderly, con- 
tributes m part to the production of the hyper- 
ostosis An older and long held theory as to 
the causation of the hyperostosis, was that it 
Has a compensatory process for filling the 


space produced by atrophy of the frontal lobes 
of the brain Neither Greig nor Morel sub- 
scribe to this theory 

Both Greig and Morel, if they are under- 
stood correctly, consider that the hyperostosis 
extends from the surface of the inner table 
into the cranial cavity only As far as it can 
be determined by roentgenography the senes 
of cases compnsing this report indicate that 
the dense hyperostosis progresses m both 
directions as has been pointed out above 
Figures 3 and 4 (roentgenograms) in Morel's 
(loc at ) monograph clearly show dense bone 
in the diploic space 

Greig states that the hyperostosis is made 
up of cancellous bone with its intracranial 
aspect covered by a lamina of compact bone 
and he leaves one under the impression that 
he considers this cancellous bone as identical 
with that of the diploic space Roentgen- 
ographically it is not identical, being much 
denser than the remainder of the diploe, in 
fact, it has the physical characteristics of com- 
pact bone On the other hand, however, if on 
gross and microscopic section the hyperostotic 
bone is actually cancellous, then the evidence 
is that the bone trabecula; contain a far greater 
amount of calaum than is normally the case 
and there is a hyperealemosis of the diploe 

Morel insists that the hyperostosis is con- 
fined to the two halves of the vertical portion 
of the frontal bone (Fig 9) and makes no 
mention of hyperostosis of the orbital plates 
of that bone (Fig 10) Figure 4 illustrates an 
hyperostosis both alone and combined with 
involvement of the squama 

Up to quite recently on the rare occasions 
when this hyperostosis has been noted, it has 
been thought to be an inadental finding m the 
autopsy of aged insane persons, usually fe- 
males Greig considers the hyperostosis of no 
clinical moment and maintains that it is com- 
patible with a long and actn e life Certainly 
his material indicates that it does not affect 
longevity It must be remembered, however, 
that his examples consisted of museum spea- 
mens, and such notes as he had on the 
individuals would necessarily be bmited in 
scope, certamlj too limited to permit him to 
consider the hyperostosis as only an mrolu- 
tionary change inadental to old age He also 
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appears to ignore the fact that 28 of his 32 
patients, or 87 3 per cent, were women All 
of the cases of Stewart, Morel, and Naito, 
^ere insane though the} were all of an 
^ Ce< ^ a ^ e cases °f Nan Bogaert and 
ochiff and Trelles of less advanced \ ears were 
of such seventy as practically to disable the 
patients It is apparent that in its full develop- 
ment this syndrome is associated with psv- 
osis Seventy of the 72 cases comprising 
ais stud) were all of a degree of morbidity 


calling for medical and, m 55 cases, hospital 
care The study of their clinical histones is 
convincing proof of their invalidism The 
average age 44} ears the degree of hyperos- 
tosis and the intensity of the accompanving 
symptoms were less than those of Morel and 
Stewart The study of the 7 o cases suggests 
that there is progression of the disease which 
may reach the extreme seen m the matenal 
Stewart and Morel have reported in the 
literature 
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the interesting fact that her blindness was 
attributable to disturbance in the visual cen- 
ter and presumptive pressure on the optic 
nerve in the orbital foramen This latter find- 
ing is of the first importance The case of 
Schiff and Trelles was a male, aged 60 years 
Following an accident with concussion of the 
brain the patient had headache, convulsions, 
and personality change There was disturb- 
ance of gait and equilibrium and a negative 
Wassermann Roentgenography revealed a 
typical internal frontal hyperostosis Schiff 
and Trelles summarized the findings in their 
patient as follows 

“A psychic syndrome characterized by 
a Intellectual slowness, depression, and anx- 
iety, 

h Disturbance o! temperament and of charac- 
ter, 

c Protective neurosis 

Neurological syndrome — 
a Continuous headache with paroxysmal 
exacerbations, 

b Difficulty in gait and equilibrium, 
c. Obesity of the hypophyseal genital type, 
extreme 

Changes in the serum balance — 
a Hypercalcaimia 

b Deficiency in the by drogen-ion concentra- 
tions in the direction of an acidosis without 
change m the alkaline reserve ” 

In the 7 autopsy reports, 3 by Stewart and 
4 by Morel, the patients were generally obese 
and there was frequently a fatty infiltration 
°f the skeletal muscles Arterial calcification 
and arthritis appear to be no more frequent 
than would be the case in persons of like age 
Except for the hyperostosis of the skull there 
no mention of any particular bone change 
However, bone changes have not been sought 
for systematically either at autopsy or, what 
would be a surer method , roentgcnographically 
f C ^ cv '' ar '-' s cases there was a disappearance 
0 f“ e cellular elements in the pituitary with 
replacement by fibrous tissue He considered 
e changes as of little consequence and as 
being approximately those to be anticipated 
ln old people The dura mater is reported as 
icing intimately attached to the hyperostotic 
zones by f Stewart, Morel, and Greig, and all 
s *gns of inflammation of this membrane and 


TABLE 3V — INCIDENCE BY DECADES 


I 

2 

3 

4 

5 

6 ( 


1 s 

0 

2 

II 

15 

16 

20 J 

S 1 

■ 3 


the underlying bone, past or present, are 
lacking The surface of the bone is smooth 
Both Morel and Greig write that there is no 
hyperostosis of the base of the skull To 
digress at this point — It must be pointed out 
that hyperostosis in that location might easily 
escape observation at autopsy , whereas it 
could be readily discovered roentgenographi- 
cally 

In 4 of his cases, Morel made serial sections 
of the third ventricle from a point just m front 
of the anterior commissure to the mamillary 
bodies There were cellular lesions m the wall 
of the third ventricle which w ere sharp They 
consisted of an excess of pigment and fat in 
the cells producing a granular appearance 
almost to the point of cellular disappearance 
His conclusion is that there is present in 
hyperostosis frontalis interna a lesion in the 
Avail of the third ventncle and that the cause 
of the lesion is also the cause of the symdrome 
It is significant also that Case B H 24172 had 
a questionable sobd tumor of the hypothala- 
mic region Stewart’s pathological material 
excludes the pituitary as ha\nng any r part m 
this disorder wnth some question as to its 
posterior lobe 

Since m this senes of cases, 97 2 per cent 
are females and the average sex incidence of 
the cases reported by Naito Stewart, Greig, 
Morel, Van Bogaert, Schiff, and Trelles is 82 
per cent females, it is dear that the disorder 
is one so dominantly found m the female that 
differential diagnosis does not have to be con- 
cerned AVith those disorders which affect the 
sexes equally This at once rules out any pos- 
sibility of its being traceable to a deficiency 
disease It likewise removes it from the class 
of such endoenne disturbances as ha\x an 
equal or even nearly equal incidence in the 
two sexes The cAidence all points to the 
disease being one referable to some structure 
peculiar to the female \\ ith the tabulation 
of the pregnancies given here it is difficult to 
see how this disorder can be attributed to 
the o\ary 
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It U •elf -evident that there b a me chanlam 
common to both »cni for the control of ad- 
dum. metabolism. Becnuje of the function of 
the female, which ere related to calcium metab- 
oHen, it *ecm» almost Inescapable that the 
atx has a sped*! roerHanfcn for It* control. 
Since bvperoetods front all* Intern* occurs 
almoct trdush-ely In women, it is proposed 
that there is * special struct art present in the 
female which govern* the cakhim metabolism 
essential for menstruation gestation end lac 
tatkm. These three fnnrikms require the 
assimilation and disposal of an ownnoos 
amount of calaum end the requirement* art 
Intermittent Now II *ach a theoretical mech- 
anism should not undergo involution In step 
with that oi the set organs of the female of 
know n function there might result an aberra 
tkm in caldaro me taboUsm. Thi* appears to 
take place in hyperostosis {root all* interna, 
the deviation from normal being the retention 
of calcium which should be eliminated. Th* 
involution of such a calcium control mecha- 
nism should be greater with advance in year*. 
In this condition, however involution t* not 
in equilibrium with that of ovary oteru*, and 
breast it may be that ft b precocious, and 
hyperostosis frontalis interna a manifesta- 
tion of premature old age There is a strong 
tempUtfou to draw an analogy between hyper 
oetcxds frontalis Interna and ebrtaik cystic 
mastitis. The material of this study however 
Indicates that it is by ao means confined to 
eideriy person* but merely that it b more 
likely to be found in It* extreme form in old 
age However this theory may be It Is certain 
that there i» a disorder of calcium metabolism 
icrund in women and, despite dinlral report* 
whkh are few in number only queadonabJy 
occurring in the male hforcls pathological 
findings are very suggestive In Imphcating the 
third ventricle a* the loan of this theoretical 
mechanism 

little ia to be *abl as to ptoguoaia until this 
syndrome has l ect lv e d much more study than 
jt has, and Its true nature is better understood 
Until then the prognoaa, certainly fa a pro- 
portion of cases, I* progressive nervous and 
meri ts' deterioration and a terminal Insanity 
In the extreme case* and long continued 
morbidity in those lea* pronounced Perhaps 


therapeutic bdkatloos may modify the prog 
noii* 

It is fortunate Indeed, that in thi* condi- 
tion there are certain dear cut therapeutic 
Indication*. Before considering them thought 
is to be given certain diagnostic Jrtepa which 
should be taken In ev e r y inspected c**t. 
These are a painstaking analysis of the sub- 
jective history and of the symptoms, e^e- 
doBy there erf the cranial nerves. Study of 
the calchrm-pboaphoru* metabolism and the 
add hose eqrdlibrftim of the bleed sennn 
should be done. The cane of SchHJ and Trtfiea 
ewphaaUe* the neemity for this Roent 
genokt^caUr the examination should be more 
compeehetuivt than has been the cjjc. Thi* 
undoubtedly applies to the material in this 
stair There should be as ■ minimum » 
sterroacopk examinitlou in the lateral pro- 
jection* from both aide* of the iknu a 
ttereoscople examination In the poatero- 
anterior projection, and an examination erf 
the optic foramina the latter U mandatory In 
cases such a* that of V an Bogaert, as ft fa 
Indeed in all cam. Until encephalography 
has been proved a useJea* procedure It should 
be carried out as a routine measure when 
there b a suspicion ol any form of intracranial 
hyperostosis 

If metabob c studies reveal a faulty calaum- 
pbospborus balance or a disturbance of the 
add base equilibrium then dietary experiment* 
should be tried for the purpoae of restoring 
metabolic balance The use of parathyroid 
hormone appear* to be distinctly worth a 
tntl, ts does a rachitic diet to counteract 
excess! »e calaum deposit A ditrearion U fn 
order at thi* point. Negative findings fn a 
single chemical examination of the blood ft* 
caidam content cannot be taken as kttHctibg 
a norms! condition Detecting a slight hyper 
cakemia ia difficult and success fn finding ft 
mutt be ao to speak, accurately tuned with 
the height ol the changta which produce* the 
hypercalcemia. Now if hyperostosis frootxEs 
Intern* U the revolt of hypercalcemia, let It 
be remembered that this <11*0 refer fs one of 
slow progreaeaoo and there might be periods 
of arrest and poaafloly of retniarioo further a t 
oo time would there be an extreme h? V* 
cal crania. 
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If there arc signs of increased intracranial 
pressure as a result of hyperostosis, on the- 
oretical grounds, surgical intervention prom- 
ises much Indeed, exploratory operation of 
the frontal area is indicated in the absence of 
increased intracranial pressure if the symp- 
toms accompanying hyperostosis frontalis 
interna are of a seventy to warrant major 
steps Unquestionably, Jacksonian episodes 
(not infrequent) in conjunction with a frontal 
hyperostosis are an operative indication 
Compression of the optic nerves and this 
should be ascertainable at all times by roent- 
genographic methods, calls for surgical inter- 
ference along the optic groove in those cases 
in which there is a hyperostosis of the orbital 
plate of the frontal bone Massive projec- 
tions of bone extending into the cranial cavity 
such as case 0 P D C50756 (see Fig 2) cer- 
tainly seems to call for removal as clearly as 
would a depressed fracture encroachmg to 
this degree on the substance of the brain 
Atrophy of the cerebral cortex beneath the 
nodulations of hyperostosis frontalis interna 
is reported Because this atrophy is found in 
a “silent area,” it does not follow that such 
nodulations are harmless With the little 
knowledge there is regarding these “silent 
areas” it is unjustifiable not to deal with them 
just as would be done with an hyperostosis 
occurring in a region of the brain where focal 
symptoms result 

There are certain points that have been dis- 
covered at autopsy in this condition which are 
surgically suggestive The first of these is 
that the groove for the longitudinal sinus does 
not share in the bony thickening The other 
is that the outer layer of the dura is intimately 
attached to the bone, and this jxnnt is em- 
phasized by all of the authors who have writ- 
ten on the subject From their descriptions, 
this attachment seems to be so firm that it 
would be impossible to elevate the bone with- 
out rupture of the dura 
It has been mentioned that if the optic 
nerves are jeopardized by local pressure this 
constitutes a surgical indication for interven- 
tion Though it has not been mentioned by 
others and was not found in the chnical 
analysis in the cases of this report it is pos- 
sible that the olfactory nerve might also be- 


come so strangulated as to give rise to impor- 
tant symptoms The fact that this nerve pene- 
trates a bone pre-formed m cartilage has been 
noted above It also should be remembered 
that its exit from the cranium is near the mid- 
line, which region, at least in the case of the 
vertical portion of the frontal bone, is free 
from the hyperostosis, and the cnbnform plate 
might, because of its location, likewise escape 
the hyperostosis 

CONCLUSIONS 

In conclusion it can be said that hyperos- 
tosis frontalis interna is by no means the 
medical curiosity which the percentages here 
given appear to make it There is a total of 65 
cases described in the literature, all but 3 
being either autopsy reports or composed of 
museum specimens To this number 72 living 
examples of the condition have been added In 
spite of the different degrees or types of the 
disorder the cases have an astonishing simi- 
larity to each other and there is variation only 
m the intensity of the symptoms Against 
the seventy of the syndrome, one may say 
tragedy in its full development stands the 
fact that there are many rational therapeutic 
measures which may alleviate or possibly 
arrest the disorder It is a fact that the pic- 
ture of the syndrome in its complete form 
has been published by several writers, descrip- 
tion of its less advanced development is 
something that is new Two hypotheses 
regarding hyperostosis frontalis interna have 
been offered first, that there is a special 
mechanism for the control of calcium me- 
tabolism, existing only in the female, and 
second, that the disorder of such a mecha- 
nism is the cause of the syndrome accompa- 
nying hyperostosis frontalis interna There is 
presented a field which should be a fruitful 
one for investigation of those fundamentals 
which underhe the physiology and chemistry 
of calcium and fat metabolism, and possibly 
a hitherto unknown structure with an internal 
secretion The disease wall be found with far 
greater frequency if it be sought for It is 
possible that investigation of this disorder 
may throw much fight on neuropsj chiatnc 
pathology There is a question as to whether 
or not the unknown causative factor which 
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F OR many years since the investigations 
of Sappey (1885) and Sudler (1901) it 
has been rather generally accepted that 
a lymphatic connection between the gall blad- 
der and hver exists Sudler, using for the most 
part dogs and pigs, injected carmine gelatin 
mto the portal vein at a pressure of 80 milli- 
meters of mercury for 15 mmutes and states 
that by this means he could inject the lym- 
phatics of the hver and in turn the larger lym- 
phatics over the gall bladder and finally those 
m the subserous coat of the gall bladder 
In 1918, one of us (E A G ) described con- 
stant inflammatory changes occurring m the 
hver associated with cholecystitis These con- 
sisted of polymorphonuclear or round cell in- 
filtrations, according to the acuteness of the 
infection, in the interlobular, or periportal, 
sheaths In the more acute infections the 
parenchyma at the peripheries of the lobules 
showed infiltration with an associated edema, 
slight necrosis, and fat infiltration 
Based largely upon the early work of Sudler 
which demonstrated existence of a lymphatic 
connection between the hver and gall bladder, 
one of us (E A G ) and co-workers (Priest and 
Peterman) m 1921, stressed for the first time 
the probable great importance of the lym- 
phatics as one of the possible routes of infec- 
tion between the gall bladder and hver regard- 
less of which organ might be primarily affected 
in a given case Previous to this time the 
pathogenesis of infections of the gall bladder 
and bile tracts was based on four assumed 
possibilities (1) descending infection from the 
liver by bacteria earned down in the bile 
(2) ascending infections from the duodenum 
up the lumen of the common bile duct, (3) 
hematogenous infections of the gall bladder 
and ducts, and (4) a spreading infection 
through the wall of the gall bladder from an 
inflamed contiguous organ 
That the lymphatic route is an important 
one has been accepted by many writers 

Submitted for publi 


However, in 1927, Winhemverder working at 
Johns Hopkins on the lymphatics of the gall 
bladder of the cat w r as unable to demonstrate 
a connection between the hver and gall blad- 
der By the direct injection of India ink mto 
visible lymphatics of the subserous plexus of 
the gall bladder, followed by formalin fixation 
of the specimen, clearing by the Spalteholz 
method, and subsequent study of the gall 
bladder wall under the dissecting binocular 
microscope, Winkenwerder demonstrated 
nicely the three lymphatic plexuses in the wall 
of the cat’s gall bladder and the anastomoses 
of each with the others How’ever, he states 
that a careful search failed to reveal any inter- 
communication between the lymphatic plex- 
uses of the gall bladder with the lymphatic 
vessels of the adjacent hver tissue 

These observations naturally gave rise to 
senous doubt as to the actual existence of such 
a lymphatic connection and in turn challenged 
the validity of any theory holding the lym- 
phatics responsible m certain cases for hepa- 
titis secondary to a cholecystitis, and vice 
versa Hence, it seemed to us important to 
reopen the question 

METHOD 

The cat was chosen as the experimental 
ammal because of its rather uniform size the 
ease with which it is obtained, and, lastly, 
because it was the only species of animal 
which Winkenwerder used 

Of the several possible modes of attacking 
the problem, the one which seemed to us to 
give promise of offering the most conclusive 
results was that of direct injection of a dje 
mto visible lymphatics of the gall-bladder wall 
in the hope that the injected material would 
appear in the lym pfaatic spaces of the adjacent 
hver tissue 

It is a w ell estabhshed fact that in order to 
ob . t . a ;j satisfactory retrograde injections of the 
gall-bladder lymphatics, the valves present in 

ition October 18 1934 
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some of the larger one* mutt firtt be rendered 

S ent This, therefore wa* accom- 

■7 utflixing the method described by 
h consist* of ligating under Intratra 
cheal anesthesia the thoradc duct in the cheat 
ai a preliminary itep the result bong a gen- 
eralised dilatation of the abdominal lymphatic* 
which came* the valve* whenever pr e sent to 
become Incompetent It might be added that 
unleia the animal a fed cream 3 to 4 hour* 
before operation the greatest dlifecultv U en- 
countered In vuuaEring the duct 

After waiting 1 to 4 day* the abdomen wai 
opened through an upper right recto* lochioo 
and the expected dilatation wu found The 
subtermrs lymphatic* of the pall-bladder wall 
were usually dearly seen and it wu interesting 
to note that additional dilatation of these can 
be obtained for a short time by placing a damp 
across the cystic duct and adjacent tissue*, 
thus completely blocking the several main 
lymphatic trunk* of the gall bladder 

Beale s Prussian blue was the dye selected 
as the injection material and a No *8 gauge 


hypodermic needle and small syringr were 
used. The needle waa carefully introduced 
Into the largest available *ub*crou* lymphatic 
and usually about 1 cubic centimeter of the 
dye wa* Injected over a period of from one 
half to one minute This gave a very dear pic 
tore of the lymphatic network of the rejjioa 
injected Immediately either the entire liver 
or at was more often the caae the gall bladder 
and adiacrat hver tissue wa* removed and 
placed In 10 per cent formalin for fixing after 
which routine paraffin section* acre made for 
microscopic study In some cases sections 
were taken to show both gall bladder and 
Uver in others only the Irver tissue was in 
duded Two adjacent sections were always 
stained one with eosln only so that any of the 
blue dye present might be rauffly located, 
the other with hematoxjlin and eosjn, that 
the vartou* structures in the section might 
be Identified in reiattoo to the dye Injected 

CONCLUSIONS 

The dye injected Into viable lymph* tics in 
the subserous layer of the gall-bladder wall 
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Fig 2 A periportal area containing in a group L three 
lymphatic tesbtls tilled with the injected d\e, I an artery, 
I a \ein, and D a bile duct 



Tig 3 Tins shows 1 a longitudinalU cut blood \essel 
and L two pemascular Kmphatic \cssels containing the 
injected d\i These structures arc surrounded by Iner 
parcnchvtna 


was found repeatedly to have passed into the 
adjacent h\ er tissue and there to be located in 
pemascular and penductal endothelial lined 
'essels in the portal spaces As will be noted 
in the illustrations the usual picture shows an 
epithelium lined bile duct, an artery and vein 
containing red blood cells, and one or more 
endothelium hned vessels with the dye present 
m a group and surrounded by liver cells 
This evidence seems therefore definitely 
to substantiate the earlier work of Sudler in 
demonstrating the existence of an intimate 
Emphatic anastomosis between the gall blad- 
der and the liver These particular experi- 
ments of ours have shown the transportation 
of the dye only into the portion of liver imme- 
diately adjacent to the gall bladder But from 
what is already known about the distribution 
°f the lymph in the liver from the work of 
Mall, there is good reason to suppose that the 
dye in time would have been found elsewhere 
at least in other parts of the nght lobe, if the 
experimental method had permitted finding it 
Since, however, only very small amounts of 
dye were used, it was difficult to recognize its 
presence at more remote parts of the liver 
where it would occur in only very slight con- 
centration At any r rate the anatomical evi- 
dence of the hepatitis which occurs in associa- 
tion with cholecystitis is most marked in the 


nght lobe of the lner and particularly in that 
part of it which is immediately' adjacent to the 
gall bladder In other words the agreement 
between the distnbution of the dye trans- 
ported to the liver by way of the lyrniphatics 
and the distnbution of the histological evi- 
dences of inflammation seem to lend addi- 
tional support to the idea that at least m 
some cases there is a lymiphatic transport of 
infection between gall bladder and liver 
The fact that, as Noble has recently em- 
phasized at postmortem examination there is 
frequently' found an infiltration of thepenpor- 
tal spaces with lymphocytes and polymor- 
phonuclear leucocytes regardless of any 
demonstrable disease of the gall bladder has 
little to do with the point under discussion in 
this paper We have never proposed that the 
gall bladder is the only source of a penportal 
lymphangitis in the liver 
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CLINICAL SURGERY 


FROU TIIE UROWG1C SEX I ICE, LEiriSnUI nOSFIT 1 L, SI D\ ET 

RECONSTRUCTION OF THE FEMALE URETHRA 

5 IIARAA HARRIS, M D Dill (Srarar) FRACS Senary \nmu 

n~r*7 Osfc**. iw*< tr^r 


I 7V IVE patients afflicted with ccropiete de- 
Jp strnctwn at tbe urethra in aaaodatioa with 
\ eticovagmil ftituh have bfcn encountered 
by the author In tbe put io yean T ice the 
le-rioa mti doe to sloughing folio* ld* childbirth , 
and on tbe other j oetiaiona was the outcome of 
the nryfcal t rent men t of carcinoma of tbe urethra 
b\ resection dfathema) or radium used either 
alone or In various combination*. 

Since In tbe circumstances foe * hlci the opera 
tion a to be undertaken, the bladder iphlocter 
and posterior wall of tbe urethra ha e been more 
or leas completely destro) cd few this reason it will 
lie Decenary not on]) t fashloa a new urethra 
but abo to provide it with an efficient cut-off 
mnade. 

Aa no recorded type of operation for thi* com- 
paratively rare lesion appear* to ha c I mplie d 
any hind of enthusiasm, or to ha e been hailed 
with men tbe roddert degree of mtW*ct>on, and 
especially as reporti still continue to appear In 
the literature of results, too often on]) partially 
soccmful, which ha o followed attempts at tbe 
surgical repai of tba cond twn (ct JrieGDnn 
and George Gray Hard) tbe author has been 
prompted to place on record again an operation 
which he ha* employed with success in the treat 
ment of the < patrol! here mentioned The re- 
sults obtained, from the patients pm t of lew 
appear to leave little room for Improvement AD 
ha\ e complete bladder control 

In the care of the first three of these patients a 
brief description of tbe operation was presented 
at tbe first annual meeting of tbe Roval Aus- 
tralasian College of Surgeons held at Canberra in 
March. iqiS, and was published to The J—tmsl 
rf the CtOtft •} Swww j *} lad a/ana March, 
iQjq SlrKe that pa bbcaixm some small technical 
nx*hficatjora ha e been made Tbe operation has 
now been redrawn and Is derenbed here* th in 
farther detail 


omvnvr ttoimque 

Same tags or bands of tbsoe are liable to be 
present In tbe region of tbe urethra, especial] r In 
post -obatetrlc cases Tbeac should be trimmed off 
level with tbe vaginal mneoaa and allowed t beal 
before the plastic operation b undertaken 

Briefly tbe operation consists of making a U- 
shaped indskm surrounding the reaworagmal 
orihee the open end of the U terminating at the 
original site of the external orifice of the urethra 
(Fig ) Tbe fnasloo b deepened foe shoot j 
millimeteri (one-eighth of an inch) and the rag 
InaJ wall beyond the Dm of lodaioo Is under 
mined a D round t form lateral flaps The portion 
of tbe vagina embraced b> tbe U-shaped In- 
cision is not further disturbed, except br the su- 
tures employed to bring iu edges together In tbe 
mldbne to reform tbe urethral tube (Fig i. In- 
serts a, b and c) A Dew sphincter b then fash- 
ioned from the miiades of tbe bladder base as IQ 
be described bekrar (Tig i insert a) and the 
lateral flaps are sewed together oser-afl, tbe re*- 
t era two of tbe urethra being thus completed 
(Hg insert b) Actually the neighborhood of 
the fistub a covered b) three or loo simerfw- 
poaed layers, whereas in tbe b* er part of the new 
urethra ool) tw la) er* are formed A suprapablc 
cystotomy rood tide* the opera tlon. Urethral 
drainage t* Dot practiced 

The operation is very urn pie and males ure of 
principles eil known In the plastic *ngm of the 
male urethra Tbe absence of tenwo leaves little 
room for failure when reasonable precaution* are 
taken 

It wifi perhaps, not be unrti if some feature* 
of Lheoperati technique be desen bed in further 
detail 

After the U -shaped domoo ha* been outlined, 
the lateral disaectwo must be earned hurts den’l'' 
tDd widetv in the regwo of the lose so 1 soow 
a good reposmr of the bladder muscle la the 
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Fig 1 Showing U shaped inasion around orifice of \ esicovaginal fistula and site 
of urethra a, Showing Young’s seminal vesicle tractor in the bladder and first three 
sutures in position, but not tied In practice each suture is tied as it is inserted b 
First three urethral sutures tied, the remainder inserted but not tied c, All urethral 
sutures tied, urethral tube reformed 


neighborhood of the fistula Toward the free ends 
of the U, however, there is no underlying bladder 
nmscle and the dissection in this situation 
should be much more superficial (Fig 2) If the 
dissection be earned too deeply , large venous 
plexuses may be encountered, the bleeding from 
which may be difficult to control This mistake 
nas actually made in the first 3 cases in an en- 
deavor to obtain more tissue than was absolutely 
necessary In the last 2 patients, care was taken 
to dissect onlv deeply enough in this situation to 
allow easv approximation of the cut edges 

loung’s seminal vesicle tractor was emploved 
in the last 2 cases and is a great improvement on 
the de Pezzer catheter which was emplov ed in the 
hret three An instrument of this type is invalu- 
able in delineating the bladder neck and so in 


indicating the exact situation for the insertion of 
the sutures for the sphincter reformation 

In the process of reforming the sphincter, if a 
sufficiently firm gnp of the tractor is not afforded, 
when the two sutures illustrated have been tied’ 
another suture should be placed more widelv at 
a level midway between these two sutures This 
additional sphincter suture was employed in each 
of the last 2 cases, and could probably be em- 
ploy ed with advantage m all The tractor is kept 
in position until the completion of the plastic 
operation r 

Chromicized gut No o is used for the first or 
innermost aver of sutures, No 3 plain catgut for 
Oie sphincter sutures, and silkworm-gut for the 
final vaginal sutures As large a bite of the tissues 
as is reasonablv possible is included in each sutur? 
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Interrupted aatnrea of alll.worm-gut for ibc outer 
layer «trt uaed only m the Uat two patients and 
fir prime * « union mulled Equally good result* 
were prendoiiaJy obtained when axdnuoxa catgut 
autnrea were employ ed, but it b believed that m a 
larger number of caao, iBghtly higher degree of 
certainty would be obtainable with the inter 
ropted *IU.worro-gut auturea These may be left 
In position until the twelfth or fourteenth day 
when the auprapuhlc drainage t* diapenaed with 
Rapfd demure or the aupimpuWc wound enaoed in 
■ II c*«ea 

co*a.ciroxa 

A perusal of the literature w oold lewd on* t be- 
lieve that the ne cess ity for an operation of the 


type deacxfbed ariaea more commonly In America 
than in England or Australia Recorded cam 
ate, however by no mean* always an accurate 
grade to local conditioca Be thi* u it may the 
author 1 ! operation (a presented to Ms Amende 
colleagues In the fervent hope that, ihocld the 
occasion arise the opera tioo will yield result* b 
their handa at leaat ai aatufactory ■> h has la b*» 
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McCartney pulmon ary embolism following trauma 

PULMONARY EMBOLISM FOLLOWING TRAUMA 

JAMES S McCARTNEY, M I) , Minneapolis, Minnesota 1 

Department of Patholo^ UnlvemD of Mltmeeota 


N UMEROUS papers have been wntten on 
traumatic thrombosis without embolism 
but, of the almost countless papers on pul- 
monary embolism only a few are devoted to the 
type following injury These arc mostl> isolated 
case reports The only large reviews I hav e found 
are those of Bruns (1S86), Lotheissen (1902), and 
Daus (1913) 

In 1027 , 1 reported 23 cases of pulmonary em- 
bolism following injury and found 119 cases in the 
literature Since that time a considerable number 
of instances of post-traumatic embolism ha\ e been 
reported, many only as incidental to the whole 
problem of embolism of the lung and not in suffi- 
cient detail to permit of tabulation Lister (1927) 
reported 12 cases following fractures m a senes of 
281 pulmonary’ embolisms Of the 12, 9 followed 
fracture of the femur, an incidence of n per cent 
in 80 fractured femurs Henderson (1927) re- 
ported 5 cases in a senes of 313 embolisms, 3 of 
them following reduction of fractures of long 
bones Hoenng (1928) review ed 3,248 autopsies, 
finding 131 instances of pulmonary embolism, 10 
of which were post-traumatic Of the 10 cases, 4 
followed fracture of the femur Martini (192S) 
reported 90 cases of pulmonary embolism from a 
senes of 3,193 autopsies Five of the embolisms 
followed fracture In a senes of 113 cases of em- 
bolism reported by Miller and Rogers (1929), 7 
followed fractures but necropsies were done in 
only 4 of these traumatic deaths Killian (193°) 
reported 102 instances of embolism, tabulating 35 
of these In his table 5 instances of postfracture 
embolism are cited Orator and Straaten (193°) 
found 3 of post-traumatic ongm among 17 fatal 
embolisms Sarafoff (1930) mentioned 19 in- 
stances of embohsm after fractures in reporting 
95 fatal embolisms, 88 of which were venfied by 
autopsy 

A review of the necropsy records in the Depart- 
ment of Pathology of the University of Minnesota 
for the penod January 1, 1927, to July 1, i933> 
revealed 9,781 cases which are suitable for analy r - 
sis from the standpoint of pulmonary embolism 
The postmortem records of stillbirths, newborns 
in whom no adequate cause of death was found, 
and partial examinations were rejected Ana ysis 
shows that for the purposes of this paper 1,499 
(15 3 per cent) were deaths from mechanical in- 
jury Of the 1,499, i,i74 were males and 325 


females, a ratio of 3 6 to 1 I or the entire senes 
of necropsy records examined the ratio of males to 
females is 1 7 to 1 Lor the enUre senes the in- 
cidence of pulmonan embolism is 2 8 per cent 
In the traumatic group, there were 61 pul- 
monary embolisms, an incidence of 4 o per cent 
In the non-traumatic group there were 222 em- 
bolisms, an incidence of 2 6 per cent Statistically 
this appears to be a significant difference Of 2S3 
deaths due to pulmonary’ embohsm, 61, or 21 6 
per cent, followed trauma In other words, 15 3 
per cent of the cases analyzed accounted for 21 6 
per cent of the fatal pulmonary’ embolisms 

The age distribution of the cases is about the 
same m the two groups For the entire senes 
studied the incidence of pulmonary’ embohsm is 
2 S per cent m males and 3 6 per cent in females 
This appears to be a significant difference The 
greater incidence m females is not to be accounted 
for by the embolisms which followed childbirth 
(11 cases) The incidence of embolism after 
trauma is 2 8 per cent in the male and S 6 per cent 
in the female This difference is significant. 

Four possibilities suggest themselves as ex- 
planations of this sex difference in the incidence 
of post-traumatic pulmonary embohsm (1) The 
age distribution of the cases may be different in 
the two sexes (2) Heart disease may be more fre- 
quent in females than in males (3) Perhaps more 
of the males died shortly after being injured, be- 
cause of the greater liability to industrial acci- 
dents (4) There may be anatomical differences m 
the blood vessels of the pelvis and lower extremi- 
ties m the two sexes 

An analysis of these cases was made in an at- 
tempt to find answ ers to these possibilities Table 
I shows the age distribution of the traumatic 
deaths by sex, by number, and percentage of 
cases and incidence of pulmonary embolism 
From this table it appears that there was, on the 
whole, no very' great difference m the age distribu- 
tion in the two sexes, the first, fifth, and eighth 
decades showing the greatest discrepancies On 
the other hand, the sex difference m the incidence 
of pulmonary’ embohsm is very striking It would 
appear that, in this senes of cases, the difference 
m incidence of pulmonary embolism m the two 
sexes is not to be explained on the basis of age 
The senes was then examined for the incidence 
of anatomical heart disease It was found that 
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heart <D*ea»e n» prevnt In to 5 per cent of the McFheetrr* (rgji) glre* ratio erf \*riccme mb* 
male* and 18 4 per cent of the female* Thi» db~ aa 4 tn the female to t In the male. Un/ortnnitrfy 
•riotuly doe* not acttttnt for the *ex difference in the pceaent vme* give* no clue 1* U> the frequency 
occurrence of pulmonary embolnm. of n noose von*, but ft k reasonable to aarame 

Since no patient died of pulmonary embolbm that dkeaaed eeaaef* would be more wacepfrble 
ad thin the fcrat *4 boor* aflat bon* Injured (Table to trauma than normal one* It may rel] be that 
V) the aerie* »J* traniinrd alter ebnunaxmg the the real ctpUnaUoa for the higher isddeset of 
death* occurring during tin* pencd of time Tha peat traumatic puhnonan' anbeimn In female* k 
procedure kit a total of 711 case* — S51 male* and th» pea ter frequency c* vano»e rdna 
170 female* — to be atuebed The Incidence of pul- The dktnimtwa erf death* ax'd etnboStns by 
memory emhoGttn waa then 5 9 per cent in male* decade* and the incidence of emhoftan* in the 
and t6 4 per cent in letnale* These 7*1 case* ranon* decade* i* abown in TaWe II Itfjappar 
acre then rtudvrd from the rtandpotnt of the tut that hi both gro u p*, the maximum fndarnc* 
p rea enc e or absence ol anatocnx*l heart di*eo*e of pulmonary embolism t* between the *ge» erf 50 
and the occurrence erf embdom Tht» etody ana 80 tear*, although it may occur at an> af*. 
revealed that the incidence of emberfmn wit, m The *kJct age (fiatrJEmtfon erf embofian* m (be 
the noo-cardiac g r oup j 5 per cent m male* and non- traumatic ca»e» * apparent 
1 y t> per cent in female*, and in the cardiac pnup Table m ahows the «me finding* straw bat 
1 1 per cent m sale* and 14 9 per cent in females more clearly by percentage* In pence* of inoan 
No brip In etplabring the *ex difference in tnd- aye In the traumatic group 5 per cent of the 
deace 0 f puiniocary embefram tra* obtained by atae* occarmf 10 lid* ago period, ahercaJ Is 
theae anahae* the nco- traumatic but 57 1 per cent acre in the 

Thb aerie* erf ert* did not lend itaeU to aruir nine period The great empotunca erf ag* in the 

m from the atand point erf attempt at* lo answer ca o»a bon and occurrence of emboitamainy dear 
the fourth of the above tated paanbditi** So h brought out ro thrre tables It a jgotafrfr not 

far a I can learn there art no normal anatunical tncrch the age ih*i a of importance but rather 

diffrmwe* m the bk»d e^ck of the petrea or 

Verier extretraUr* which might acaxurt for the r gw . «w m >■ j ”* ^ JU 
rex difference n modeoce of po*t tramrabc pul «o V« i..r w . i T 

mcmary embolam Uowe er it o » eQ known that - w *‘‘~ iSTJT 1 TVTm / nTT\ .TTi 

rancoae ->-mw are much pare frequent m fe- 

pale* than 10 male* after the age of »o >earv Z££££i£mZi *S ££h -H y m n . 
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TYPES or INJURY WITH NUMBr R OF 

KCwSc* o, P0...0SAAV 

embolism 


•Fractures 

Skull 

Ribs 

Spine 

Arm 

Tibia and/or fibula 
Femur 

Multiple bones 
Gunshot 

Miscellaneous trauma 
Total 


No 

415 

'2 

*5 

3* 

*0 

lltS 

35t 

»}4 

3B0 

M'/> 


I V 

t 

7 

1 

a 


1 rr 
rent 
I Y 

0 7 

1 y 
* A 

y 0 

3 3 

30 < 

ii ^ 

' 1 


P 

37 
13 

4 ^ 


- ^ <v 


/ 


the decreased 
the accompaniments of ^8®» impaired tone of 

muscular activity with r ^i g ^ rdiac disease, 
the muscles, the high 1 f a< J^ C ! Teate r incidence of 
the tendency to obesity , : which tend to 

debihtating disease, etc , m 

« ^..lotion . nl 


Sfand an epileptiform seizure There v« ’ M Ur f “ - } 
Autopsy findings nMi' if t* , - "* / 
artery, free thrombus in vena cava, th / ' />' <* 

fracture and nghl common iliac vein, r, / 
oi right leg, heart normal (355 pr ir„y 

It is to be noted that in I hr 
two possible sources for tk rr V 
region of the fracture and rre t? *'r " /,< / 
side One may be an crt/ir m < l t t '< ( * /' 

de/r, o' ,u f{ \u> 

,< //- 


f </* 


OV I ,‘ft 
.' <T t't ' '1/ 


Case i (31-24-) Afaury wcl 

years, had^tamed an int^P five day* ^ 

femur, 3 S days before death M Qwnos.s^n 

death shehadasudde^atU ^ spu tum on “Ug^^ 6 
pain in the cbestjrhere Dca ih took plac in 


pain in the chest, i acre Death toow piu^ — 

She recovered from the attach. U pulmorno artery,^ 

Autopsy findmgs cn ? b °f' 1 ?^ n ght common da 
farct in left lung, thrombosed ng 

heart normal (257 g ramS ' • r — 


r* 


twenty umu u4)i ir- 
There were slight nw <•- • 
third dap Stitt al 6.y, y 
sc\ ere dyspnea Il^L. ( 

irmal (25'V grams) { Autopsy findings , bi!>f~- 

, or ^ d avS uc i^t lung, thromhHi r{ / „ 

symptoms appearing 4 g Ct embolism ( etn0 ral and greater «, “ 

should have made onc^su^ ^ in{arcl in e-aremity normal, ed 

This is an ar p . 
source of the en , r 
the trauma {}, 
farct formation , 
dues before Ft? 
dyspnea ’ T} 


dS S 3 d" toW Sade one .» 

This was probablj the time when 

the nght lung de% eloped noU nshed f e 

. o \ Patient was a poor - v, c Sorc death 

Case 2 (32-203S ) F T ;^i cn 25 day 5 ° shc was 
male, aged 52 >cars She t ^ c left ferou WL 11 

and had fractured the n sp l in t hhc got xris 

treated b> traction and J ^ lhc \ cU coc>tc c 

until the da> ol death the temp , cn \>ed 

found to be 15,000 Thc ^ of dfa th was "f.^lobe, 
r°t degrees The man cr artcri of nght ' hcno „ s 
Autops} findings embolus j t nac 3n \ 1 ’ heart 

ssass ssh« b ”” c, ” p ’';: ;x, ««* 

"TA'rd^o, ; 

52 >eors had Indlcn dovm 


ing of the <1,-.. 
embolism 

Case 6 p, 

aged 61 year 
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bxatoo **J frvrtnra erf rS* hew! af tb* ri*tt t rr»-rr J*r 
ml atterspo rr» t-fcU t* mix* tba fractal* 0* Lb* 
day erf death, avler spool aatfUma, mdoctwc *t* fcXoxr 
frfnbcd a*d cut *u appfaad. TSTal* xJ an the Cxblt, h« 
•arUcaty bcc*tn* cjmooc (Wo tba *ratrjpokt»» tr-spn*. 
•tk toe tb* bsoaanh* erf tba tbrombatf) Aatop«y ftn&ar* 
tsLtwrfa* la nffrit pakaovary irtcry- toahmj njkt dot 
rrla, Lr*nu« erf Uib Ihjjti, nptoaBy tba r%bt brart 
tcnml (*» *~o) 

Cot 7 (j -toj ) Tba patkal, u ob*-v fmli l aj*J 
6} yrsi* ban be** In t» uuanrfida aonirot I <Hy* Moo 
death, and W 4 aaa ta t ned hsdarta 4 both terser* *4 
laetratbsa (rf tb* ta rr b o d I -tty oostritioa tnt*W 
ci sutcr satwl foetnuj erf bod and loan baB trf rijbt Uram 
Tb* d* Moo dot* tb* d*ftf (cm n* otaipak in l 
tad Stnooann tsn u lx»ot*rf babaaqaendy tb* cora- 
nkb*d erf p*i» ta (i» l*c Kba jrsw weaker a*i ber r*»c*r»- 
bMi ***** op*d 6b* tetsro* n — tef -grtm* tad t»t« 
cc*»»to*r A atepay 6odm«t bdatnal trrir hm r , erf lb* 
r*hno*»ry arteries, laluxU m both hay* *ovrca orf *C3- 
bot* «ad«t*nci**d, earotod artery ntrfwt** (7) b**it nor 
0*1 (jM grano) 

Thb cue U Indudeei m tb* group of fracture* 
of the femur rather than hi the group of multiple 
fracture* in TibV IV Tht* patient s h o w ed doc* 
erf the usual symptoms erf pulmonary embohsm 

Ca*S 8 (TV 1*9 ) Aa *bo* nth, a*td *j ynrt, had 
f»tWn 13 day* bcfari death, and bad « u »< m ed cmeras* 
(radar* trf tb* middl* cbm! trf tb* n*M flwmr Tract** 
was appbad Sfa ds> befao death h* bqpai to cmy rf ro 
trf pais ta tb* nsht tbkb F*vr days b rli o dtstk *tbn 
*** tdimwlmu (or it* wfacattoa orf cahper* Comae 
n* qax* salvUctory tta Ungxeatara raised fracn 96 

nartad cyaatwb, bat so paw lUwsadaadm waste* 

Aalapay bodup nWa j by caaCsarter p*±*rf txm 

tb* pancaniiil «ac toBovkw raewral orf tba baart, tafaret trf 
iba nfht lor. * tViKi Jnwarf nebx totaraal thac mt, heart 
fcrpxtiojrfutc (*,75 P«n») 

The emheiism ahkh «u response bie foe the 
mfuctioo of lb* n*ht hxng appoimOr gave 00 
symptoms. Thefiooingof aeU devrloped mfajrts 
us the lcmt» 1* rather freqoent lfi case* of suddeuly 
fatal embotarn, although the earlier nan-fatal 
ctnbc4nm may not have caused aymptcana 

C*as 9 (3 6A7 ) Tba p*ae*t sbo *** nl aw 

■ktd (rau a(«d by yens, aboat 6 *«« *» btdor* dealt 
bad mltrtd naspo*Mt bactur* erf ti» Srrwtr tkad erf tb* 
ngbl Ittcsx rarerfra* tb* ta***)o*trt Tb* kn*a w*a taa«d 


jtbw.Sn*! snia, »»d I day* Mo*. A**tk i»d ^ 
»u abutaed Tmarfacoo *u *aaa twxa Lnocrts 
nwat *u rftn potyrsorpbt«cWn S p« enrt. Ttsu- 
pcm*r» raorrf ftura sormaJ U 104 ck|jt*a K«d wtv 
*ua *»i jbjtf, SU wu **pcnm wai rfibU 
Aatey*y fartis** nt saatr™, r«bj tinb mta, *W 
Inf rrrtnl «***o Idled «Ub thlcb cteaw part, pa t*erfk» 
•afnrrf* icafl «nbah m boU bos*, wotca act 
bsrfaKt erf nrirt ha* ttooft t*»m comMmb 4 

Kmc* v — * ff.tr fir) 

Cia* x> (*o-e4 ) A hidy **0 a*wbLb*rf ktmir, wad 

&7 )**i*. bad (miand Wt ri(irt Ux*a j **7 s bdar* 
uaatb En coana as tnanbla aotd a*Wm djatb. 


d n*it foKstaf r 


* dwt 


Orfb* k*. nrbt tt»(b Ucnr tbaa k.. 

Casa Ty>-rtj ) A Ufaty ssfl atarkb rt tweak. >pf 
U yt» n» hstTlraettard bet left lener 4 itdr Maw deitb. 
Tb* left le* «a* Uvatd A east was amberf Tb* nr**r i w 
aub'snXkforatn* Ijrtet ibe ean^kM 4 Um 
and »uw* 8ob**rjanuj7 it* waat isia ear** Dana* 
|ba Ust jt boars, tb*aa wot dn rrkaa aad erar^ja. £y*t* 4 c 
brfood ptaati ni na Sba vs* * 4 vtc silk btoorf 
ajn, *J Aat armj (aim pvtoseoaiy t«J*rf»a, nv 
UkU jo bath lean, *dma *rf k it W, trvta* arf Wt ky 
aouree arf ersboka aot Uaad, btart bml b 
*nd coroei s ry *dtr— * (409 (ream) 


d bjymtsata 


The syurptoeis together *f(& the hy^atanix: 
and dssbetes mehrtas, might vdl hire suggmrd 
A cerebral acodent or dtihetlc oocsa rather than 
pufenocarj etnhcrfism. 

Cask (jo-kuj ) A r**fl mambat rack, *crrf 67 
T**n, j (by* brier* A** Lb bad Iiaelarad tb* ud ot tb* 
Wftfenar »»d bad bravsd tb* vrft tu— ri Abort *i b* 
lb bom *flct tb* bam** be bnssj* drimoo* sad bad 
Ittyaoltn orf o j decree* Axrtc^xr k* Anp - brfatnal 
pvb b rvtr y emborftsa. Umscbawd left levrml rets, 
WTvcW ,5ia *g ac «j a, besrl putt* * ! (*00 (not*t 

Can i (j 17W) Ad obes* Wmai*, »f*d *9 yeais, va» 
t* an totciailsl* aecMtat 9 day* Urfot* death, and bad 
vtmJ aa ottertroeb*D 4 eac trxtsi* trf tba Ml Itantr, 
kecratw* *rf tb* *c*V, e*vcu*«eo (V) Sb* s*i **co* 
•ciotj loj Aest tbs* lkr coon* v*a afabnl* avi f***v 
aU* fb* dwd wddraly A tepn todmn ocb ofa* a 
**aia p*baco*iy array and tba L*rj» branch**— aoarw 
not focsd, heart aortnaJ (jjJ (**i) 

Can 4- C3W14 ) A poi* 3 y n*m 4 >ed ■*!*, 69 

Tt»ra,fffl 4*7* too** dealb, pmdaaas aa ta'r»etj*»irr 
haetiir* erf tb* l*ft lamer A east n* a pfixd Tvtfn 
d*y* aaio»o«t*i b* bad may *p*te»o, ht« rt v*s tbsafy 
U» bad **rp (son * tb* n*bt kvx eked vllh dahae* 
aad nka Trvrvrjiar* vs* nc*s»t [har»carfi t*r»e±*- 
pscmoovi* Lata t e apaatar* m»a to 10 dejrta Mas* 
day* b«fc*e d*atb troapaatsia va» 3 ektrts*. Tb* d*y 
•f death b* had dal, bw leoptmar* ss* »4 * desret* 
A*t*p*y AvdiBM bib Ur al *»bei«*a csdaba P*(t!*ly 
*elb**cst bar ferfied — aoaerea not f«nd crk**a erf n(tl by 
**d fr-jfV, baart aoraat (150 fraeoj 

The syrrmtocTtt, comphmed of 1 d*ys before 
desth and dngno*ed woochopoemDOsua,” owy 
veil have been tho*e of embolnm with mfaretlcio 
At neaxg»y neither broncbegmenmoch ncr In- 
fection ro found. 
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Case 15 (3:1544) Patient was a well nourished male, 
aged 69 jean. He fell 14 days before death, fracturing the 
left femur Death was sudden Autopsy findings embolus 
m main trunk of pulmonary artery , thrombosed left 
femoral vcm in region of fracture, heart normal (350 
grams) 

CasE_ 16 (37-65:) Y poorlv nourished female, aged 70 
years, fell t: davs before death, fracturing the right 
femur Her blood pressure was 134/.: The day of death 
she was up on crutches She had an attach of weakness and 
coldness, collapsed and died in about 3 minutes Autopsy 
nndings mam and bilateral embolism, partially adherent, 
thrombophlebitis of right leg, edema of right leg, thigh and 
left ankle, heart normal (271 grams) 

Case 17 (30-43 ) Patient was an emaciated female, 
aged 7: y ears She fell rS days before death, sustaining an 
impacted lntracansular fracture of the neck of the left 
lemur Taking advantage of the enforced rest, she had a 
laaal tumor removed on the dav of death There was 
uilnculty in breathing at the start of the operation (local 
anesthesia) She died suddcnlv the same day Yutopsy 
nndings embolus nght pulmonary artery — source not 
omul, chrome passive congestion of lungs, heart normal 
Urograms) b 

Case 1 S (aS-rorp) The patient, a fairly well nourished 
male, aged 73 years, fell 93 days before death, suffering a 
picture of the neck of the left femur It was treated by 
traction Two days after the fall the leucocyte count was 
9.103, 1 month later 37,000 He was up and about 3 day s 
oelore death, feeling well While walking he suddenly fell 
ver and died He had hypertension and the blood pres- 
ura was 204/90 Autopsy findings embolus in left pul 
artery , thrombosed left femoral and hypogastric 
cins, edema both lower extremities, especially the left, 
neart, hypertension (350 grams) 

L ise 19 (30-1004 ) Patient was a fairly well nourished 
, e > a 8*w 73 y'ears. He fell 13 days before death, sustain 
a comminuted fracture of the left femur extending into 
tne knee joint. Treatment consisted of extension and ap- 
I a Tk° mas sphnt. The extremity was mampu 

. days before death, a Stcinmann pin was put in 3 
oayB before death under nitrous oxide anesthesia Two 
before death he vomited decomposed blood, had a 
nul, temperature of 103 degrees, pulse of 140, was cyanotic 
Fj stuporous, but had no pain One day before death 
Mommal distention developed, temperature normal 
cme and one half hours antemortem he had chill, weakness, 
cyanosis, and thready pulse Axillary temperature was 
°o° degrees Autopsy findings small bilateral pulmonary 
emboli, antemortem clot which was milked from veins of 
ett lower extremity, edema of left lower extremity, heart, 
coronary sclerosis and mvocordinl fibrosis (425 grams) 
~, ASE 20 (33 396 ) Patient was a well nourished female, 
“Bed 74 years She fell 25 davs before death, suffering a 
p , Urc ’■'ra femur Blood pressure was 148/78 
forty two hours before death she became restless and un- 
rasponsive, had twitchings of hands and arms, cyanosis, 
traitorous respirations, pulse rapid and feeble, incontinent 
(.mstory of similar attacks in the past) These symptoms 
continued until death Temperature was 102 degrees 
i ne day of death she became weaker, respirations shallow 
and irregular, at times of Cheyne Stokes type Autopsy 
nn ™fp embolus m mam pulmonary artery , thrombus 
braked from left femoral vein, heart, pericardial space 
obliterated (375 grams) 

The symptoms m this case suggest some cere- 
bral lesion rather than p ulm onary embolism 
Cerebral symptoms are not rare m pulmonary 
embolism 


Case :t (:p 375 ) A moderately nourished male, aged 

74 y ears, fell 5 days before death, fracturing his nght femur 
through the trochanters A cast was applied 'lhe blood 
sugar was high The night before death the temperature 
was 100 degrees Death was rather sudden Autopsy find- 
ings multiple small emboli, thrombus milked from \ eins of 
right lower extremity , heart normal 

Case 23 (2837) Y well nounshed male, aged 75 years 
He lell 15 days before death and sustained a comminuted 
fracture of the left hip and a simple fracture of the lower 
third of the left femur Y cast was applied Thirty six 
hours antemortem cyanosis, marked respiratory difficulty , 
and congestion of the lungs developed He improved after 
a few hours Sudden death occurred the next evening 
Autopsy findings emboli in both lower lobes, embolus in 
vena cava from diaphragm to tricuspid valve, thrombosed 
left femoral vein, heart, calcified aortic valve defect (425 
grams) 

C vse 23 (31 414 ) A fairly well nourished female, aged 

75 years, fell out of bed 9 days before death, suffering a 
comminuted intertrochanteric fracture of the nght femur 
Temperature vaned from 99 to 102 degrees Two days 
antemortem she became unconscious Blood pressure was 
150/80 Autopsy findings embolus in nght pulmonary 
arterv, thrombosed left common iliac vein and vena cava, 
encephalomalacia wath hemorrhage, abrasions of nght 
knee and thigh, bronchopneumonia, heart normal (347 
grams) 

Perhaps objection might be made to this case 
as an embolic death, since cerebral softening and 
hemorrhage were present These intracranial 
lesions undoubtedly caused the unconsciousness 
The manner of death was not desenbed There 
was pulmonary embolism, whether or not it 
caused death 

Case 24. (32 142 ) A poorly nourished female, aged 77 
y ears, fell 83 dap before death, sustaining an intertrochan 
tenc fracture of the nght femur A cast and Jones splint 
were applied She gradually grew weaker Several days be 
fore death the respirations became labored Autopsy find- 
ings embolus left pulmonary artery, thrombosed nght and 
left femoral veins, secondary acute tricuspid bacterial 
endocarditis (290 grams) 


In this case there were three possible sources for 
the embolus m the lung Which one was the 
source w>as not determined The presence of tri- 
cuspid endocarditis suggests that in this case 
infection may hate played a part in the devel- 
opment of the bilateral femoral vein thrombosis 


Case 25 (32 682 ) A poorly nourished female, aged 80 
years, fell 17 days before death, and suffered a fracture of 
the nght femur Hypertension was noted with blood pres- 
sures 170/88, 206/78, 260/140 She had had edema, dysp- 
nea, palpitation, and weakness for years Two weeks 
antemortem she showed edema and marked dyspnea 
There was progressive weakness The temperature was 
normal except for a terminal nse Autopsy findings bi- 
w^ 3ma emb °h, infarct nght lung— source not round 
bronchopneumonia, heart, hypertension (380 grams) ’ 

It is indeterminate m tins case whether the 
symptoms w ere due to hypertension or embolism 
The infarct apparently gave no sign of its 
presence 6 
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SURGERY CYS£COLOG\ AM) OBSTETRICS 


Ci« l*. (fA- *j ) A t*Wy »rfl *o*rkWd female 
«rd if frxi%, fadareA Ibr *«i c4 tbe Wfl Wmt j diyi 

Wfcre *H*(> l!;,’.rr1r«*«* «• mofrr! rtb Uie»i nwrn 
ao ik-Hw** fj broitk nlfta *W *«AaS!y jfirw 
*nd d*-d ci V«1 UjJerr t»4of«r bod 

be* ***an nwafa u Wl Uaf wM | nend Mm, 

e^eitrtly of Wi Hr pj-vo fo*#r*iH* <A Hr? 

liY> tT**—) 

It mu) be am>ed that thK dc th *houJd be 
charRed to the decc*npeR*atrd heart dtsrajc and 
sot to tk pulmonary embo'iwn and that the 
cmhoftua b ■ complication of decnmpernation 
and b of the noofaial form. 

Ci*a 17 (ij J16 ) A poorly ■oorUWJ CecaaV ijrd to 
S*»n, t»d fiBca j wwli WHr* dratV, wnUiKn* d*. 

VwaUM} ml !W Hi fnDDT £W bn+m than 4 U**U 4 

day* Wfom doth, couth 4»y» *rui ir.tr u*l Woody 
■p-rtara edeou *1 «J*H» *-cck Wirt eakrtrd U Wt 

iy»n(ic mArtaor it hpex blood uimr ♦o'A* A«lop*y 
****** r»*i»io» d*Vt Wieci Vjbm — Htn not Hood in 
t»rc1» rW>t lo** rlnn of «j»kk*. cb»u; puth c j *er»- 
Ixrt ml met Wwt, eatml tad mo dr: r*J> Mrttt, mjn- 
rurdut W*o*n (*ot jrarai) 

In Table 1 \ thu caac U Included wufa the f nc 
tare* of the femur because the local trauma. and 
the type of treatment aoeld undoubtedly be 
•boot the uw u la /net ore. Here again the 
part nta> «1 by the heart di-^aie «i>d the rmbohwn 
u lodetermhute 

Seven other e**r* mtih fractured femur* mt*bt 
weB hare terminated »ith pclmrroary cmlWkm 
A source for art etnbolu* »u found m each but 
detachment of the thicenhw did no< Ube place 

Cco t*. (j Sn ) \ Uuty dl i**mWd mmir. M»t 
tj ytt rt, lr*ncrd W* neSl tibu and febcU >6 Aiyi bo cut 
de>lk CtCAluof iW Hi «m4nrWpr«) ImDtrmSsi bor» 
nfirrol mm* mt tmorr <lir« betoer dratll pniwr 

w%\ » V> |U bad Uboert rtmratjoe wnb ibatWiv 

brr» Uac AMrv*T «ndmW tn*B «Bbnl) *wict 

•ot Aelrrrmamrtl trfeati ol W «n> Wart, acini *h 
Jrfrct mcuU rHuutir autnt eadocardilh (too 

fruot) 

The qurttion mi be raided farther tbe bem 
*ujtauml pla rd an part in the deaelojxneot of 
an and iron ered thrwnbo*i* and the muithy; 
efljbofcnn 

C « H ( (D-fcV, > A tiorfr ««Q BoaioWd nal» tjrd 
*Q Iran, h»d romouaand Irwtror 0/ Wt tAt* miri 
Ubmli. aj dija bc+an dealt tl «a» fia al 

(Li n be{ i*a drain P tea had aim *b«n*« Ucical 

tijtcalefiVtaiu ■*tfo*Tyriim wat aioonu ol W 
peewtau (tyx<ttta«*r« »i Kital «itl» fjer-t pframrf 
j> ao Tnwmree mxi dnerm aad craa^HV 
«r»iA rJjat paiv and 4 itK" ««» (*r^rt»» \wtap>} 
Mdinx* Wattfal eotbohm ea»*««be ^orrrrnu Ikrias 
tv>*ed Hi Cfwrvai fine and braathn «od Hi ortenul due 

ifiu b « tr^w |*» -ooerrtmm Wart hyperlra 
w« aiyncanlul boou < riw) 

Thn ca«e n raihtr cenpbcatnl becaife of the 
hrjt: number ol patholopeal Inx** fatten! and 


U b my ffi/Bcoli 1© determine aba! eJjeHpM 
fiAeeact nbjed In the deietopowntof Ihetwnt©, 
bosl and cmiintnra The nan pb)ed b\ Ifae 
trauma the operation, the infection, the anBae 
*tv| ihe mnlt^nsnt dh«*e In causnj; detih ate 
faHleterminate. 

Cm jo (jo-j'a) \ rO «n*r»Wti mV m| h 
>t*rs t ce a a pa alrd (racUur ■( th* Id litu 

aad SMa jo dajn btlort dratk Vital* day* Wfcaa 
dtalk U b id Mitdjr n^liaa Dtalk lrn raCbtr mUh 
A atspry 4*dWf» ernbifa* l» remrn pehooeauy uitrr *»d 
(ti laip hnacbev nturo fa bwfa taam tWaabmol ripW 

olmi! line aad ftmctal no aad drtj, rr* 1th ir»r» 
erlm»r> Wart, by rn-r lp ytotd (I) (*7$ jraanJ 

It b probaUe that the Initial pulmonary eta 
bofkm *(th fcfamioo toe* plarr 7 to jo dm 
before death. The biood) tpeturo ihouVI ba e 
sen ed a* a wmjotj if Ihe powIbClt> of a fitif 
embolnm. llere a^aln there are t*o poHiJhie 
source* for the nnboil, Ooe near the dte of the 
fracture and the other In the oppoalte ntremltr 
Whether there »u aho Injury oit l he ri^ht krret 
CTtrrmlty b unhoown 

Cai* j (j led ) A »rtl ooareWd »!* i*td «d 
jean, frartawd fua rfjit tftl» u>( (Omit r itn tawa 
<fc«lh. A Mnwuu pm u in-nrud *5 (Uj WCw* 
*uk, »ad cm wi f-ady *» ^ d»m W Hi 

•rril md wwiled l pimp litlrr* rrnulw (Hurt HilK 
W ><t»ree try cyavotn. iWrt ml Utalk, Md cr^i«*fd 
ol Km kul Antepay todow* ct» 6 oW» 1» a«tr« p*>n«avy 
•itrry Wtrtmi iilinu, Ibrootovd n*ht (aoml, n»*t 

iluf. po(J>u«) * 1 * t rr» ol fr*ct*r* nil esaeat,n(W 

W>*r* tnjflMty flurotard ud Wtrt kjT'rtr*' 

pkwd f») (ipuim) 

Cu«J 1 (»>- j ) Aa otrv (nock, iprd JJ )tml\ 

(rmtvxrmd Wt rt*k< Ida* IrtHi before dr*Jk \ ay 
■upnlin iko»cd cu«ipr«uic ml Him! rwufjlr tj ft* 
Ubo Vrt«n»U\ porpairttir boreilB dcickiped t f»*t 
ynm tppoed f>-*tli «** nxUr* \olopry fc»b«e* m- 
Wn to uii pulnumfy titrry ltro«ti)»i#ed n*kl p<T- 
Ulr*l rta Wirt trara*! (joo ram) 

C»i u (ju s) ' P rtJ «y ao«raWd H" “ 
jmn. Ir»ctin*<l boih ut»'« *»1 fcbutu bi 11 »o1t*««ri*i 

unde* 6 <t»*» btkjtr drcth S«4*pey *•** 

irJii* ml U m rr 1 ok al nykl to** Urtwibwrd r*» r» 
••ditwr «m cnrWil Wa»"ertij#» *»J «vrj*»W»» Wn, 
Writ tml (jjo gnx*) 

Tha ca>e wa>> pn»n ic d « th the (nciattt d 
tiita and bhuU tn Table I\ uwtend ol nlth the 
taohiffe fracture*, became the tract bit* acre of 
the *»me bone* e cn ihooyh fntateral The qort 
lion m») be rn*cil ahether death ahrwkl not W 
attributed t I be brain pr> rather than lo the 
mtuhain 

C « U 1 !( ' vfH — e n aWd nalr. 5 

V«n, ! U *«i U1c*t 6r»iV, frutunr* tW \rmrr rw4 
Jib *r<> ttxd* wl Wld)**r»Jr» ACMVUaRvd 
tolppTf W>1»W» awdujd* w»aD tmWb U UJb Wft 

buoiv* miftrd (HO naA kr*rr cWtonty «***••' 

HriMUi. rfmi al Wt Wrt «*1 WmI ***** 

U7jfT»»») 
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This case was grouped with the fractures of the 
Ulna and fibula instead of v.ith the multiple 
fractures (Table IV) 

Cise 35 (50 741; ) A well nounshed female, aged , , 
jean, fractured her ngiit pubis 1 1 da> s before death She 
also had bleeding from the right ear She was apparvntlv 
recovering until about one half hour licforc death, when 
dj-spnea and cyanosis developed and her pulse became 
treat Autopsy findings embolus in main pulmonary 
artcrj, thrombosed left femoral vein, ecchymoses of right 
elborr, shoulder, and hip, heart normal (aoo grams) 

This is another exception to my statement that 
the thrombus always develops near the site of 
fracture However, it is to be noted that there 
has ecchymosis over the right hip and there may 
have been deep injur), although none was 
described 

Case 36 (30-14S5 ) \ well nounshed male, aged 53 

years, 4 days before death, fractured his skull and suffered 
as well laceration of the forehead Autopsy findings cm 
bolus in nght lung, infarct of left lung, source of emboh 
not found, bronchopneumonia, heart normal (340 grams) 


Case 40 (27 1123) A well nounshed female, aged 72 
a cars had fractured some nbs and licr nght kg, 13 days be 
fore death 1 he tibia and libula were plated Death was 
sudden Autopsy findings bilateral pulmonary embolism, 
llironilioscd right popliteal vein in region of fracture, hearL 
normal (,oo grams) , , 

C\S 1 41 (28-1524) I’aticnt was a well nounsheti male, 

aged 78 \ ears Llcv cn day s before death he had fractured 
some nbs on the nght and bruised lus right leg A bruise 
w as prest nl in the lumbar region The chest was strapped 
Autopsy findings bilateral embolism, thrombosed nght 
femoral vein, bronchopneumonia, heart, coronary sclerosis 
(425 grams) 

It should be noted that there was bruising but 
no fracture of the right leg, nevertheless it was in 
this extremity that the thrombosed vem was 
found 

Case 42 (29 1019) Patient was a well nounshed 

female, aged 67 y cars Six day s before death she fractured 
the left pubis and ribs on the nght. Large vancose veins 
were present on nght leg She was afcbnle Fourteen and 
one-half hours before death she went into shock Blood 
pressure was 150/80 Autopsy findings bilateral embolism, 
thrombus milked from left lower extremity, thrombosed 
left common iliac vein, heart normal (350 grams) 


Unfortunately the source for the embolus was 
not found in this case It is possible that the 
source might have been in a dural sinus In this 
senes of traumatic deaths there were 435 frac- 
tures of the skull and in 6 of these thrombi w ere 
found in the dural sinuses These 6 may be con- 
sidered as cases of potential pulmonary embolism 

Case 37 (323012) An obese male, aged 60 years, frac- 
tured a vertebra, 44 days before death, and suffered abra 
stons of the forehead He had pain m the neck and numb- 
ness of the nght arm Blood pressure was 1 50/ 90 X-ray 
examination revealed dislocation of fifth on sixth cervical 
vertebras A cast was applied Course was uneventful 
He suddenly complained of sev ere pain, with respirations, 
slow and deep, pulse, weak, no cyanosis Cardiac type of 
death Autopsy findings multiple small emboh or thrombi 
source not found, heart normal (405 grams) 

Case 38 (29-1137) A well nounshed male, aged 67 

yws, fell ii days before death, fracturing three ribs on the 
left side. There was a bruise over the left greater trochanter 
and one on the back of the nght shoulder The chest was 
strapped After breakfast he had an attack of difficult 
breathing and died at 9 a.m Autopsy findings embolism 
of left lung — source not found, bronchopneumonia, heart, 
coronary sclerosis (400 grams) 

Case 39 (27-920 ) A fairly well nourished male, aged 
49 years, was thrown from a wagon 16 days before death, 
and suffered fractures of the nbs on both sides, fracture of 
me eleventh dorsal vertebra, bruise of left breast. Sub- 
cutaneous emphysema was noted and pneumothorax 
Leucocyte count was 6,250 Temperature was 99 to 104 
degrees The condition was good 25 min utes before death 
Ten minutes before death he became cold, clammy, pulse 
less and dyspneic. Autopsy findings embohsm of nght 
lung, thrombosed left common ibac vein, heart normal 
(430 grams) 

Here the source of the embolus was well re- 
moved from the sites of obvious injury 


1 Ins patient had v artcose A etns of the nght leg 
but the thrombosed vein w r as found on the left 
side, fairly close to one of the sites of bone frac- 
ture 


Case 43 (30-1063 ) A well nounshed female, aged 46 
years, had fractured her left clavicle and ribs 15 days be- 
fore death She was taken home from the hospital 4 days 
before death Death was “quite sudden.” Autopsy find- 
ings embolus in mam pulmonary artery — source not 
found, heart normal (250 grams) 

Case 44. (30-1967) An obese female, aged 55 years, 
was injured in an automobile accident 3)^ days before 
death, sustaining fractures of the nght humerus, tibia, and 
nbs, laceration of forehead, bruising of both knees and 
nght leg A splint was applied While splint was being 
remov ed she complained 01 difficulty m breathing and died 
in about 10 minutes Autopsy findings small emboh in 
both lungs, thrombi in both external iliac veins and m- 
fenor vena cava, heart hypertrophied (520 grams) 

Case 45 (31 678 ) A well nounshed male, aged 55 

years, fell, 7 days before death The X-ray revealed frac- 
tures of left os calcis and both wnsts, compression fracture 
first lumbar vertebra, separation of left sacro-ihac joint 
and symphysis pubis Urrne was bloody He became irra- 
tional 2 days before death Six hours before death he had 
sharp pain in the nght chest and dullness over the middle 
fobe. Ten minutes before death he developed severe sharp 
pain beneath the upper portion of the sternum and became 
extremely cyanotic, with gasping respirations and engorge- 
ment of neck veins Autopsy findings embolus in mam 
pulmonary artery, infarct nght lung, thrombosed left 
femoral vem, heart normal (380 grams) 

Case 46 (31-1634.) Patient was a well nounshed male, 
aged 31 years He was injured in an automobile accident 
26 days before death, when he sustained fractures of the 
left scapula and 4 nbs, laceration and bruises of the scalp 
with bruising of the nght upper arm and the left knee! 
Eighteen days before death a diagnosis was made of pneu- 
monia There was difficult respiration and a temperature 
° f 9 ? t ° I ° I The X-ray showed a left hyiopneu- 

mothorax. Sixteen days before death temperature was 
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- - M *1*7* dial* ti*r* , r 

oi *r*c*p* ail tenfTT »nd tircuiy P»i*t TVtaaday* 
brioraWrktkafbetowaaa^amrdmiaaTiaJtaad Tha 
IcOrr^f fey tb* Wcetytr* »•» 3, too Aboat j na- 
tiia bcfort <W«ih ’*« tod »lxtoai*»} p*m, otorty u 
kaaftr tai (M* tym . ipa A*t*p*r fadoar triimal 
pabwoary a rUrf ran »nd tkroeabode; **Wi krxmd m 
nfht Wrt and utfrnc* rtt* at*, fcfutt of I*ft hog; 

tailUd (rw* Wt aocoi ibv rrti, bro«d»»- 
pw*ai*j». Wit actnal (i<3 pur») 

In this patient there ini broking c 4 the left 
knee v,hlch nay account fc* the thrombus which 
ynx mCLed from the left cnoMnoc due win 
Where tbk eaqxewd tbrumbo* »» attached k 
anhacevn 

CAH 47 (31-144} ) A TtB fc^nmJWi uk, egrrf 6 j 
(tin, wu l»wt*d m » totanofiCli *txx>*t 4 <Uy* b*- 
lor* dajb X rtr tnssnatioa ir.oJrl cwawmiori 
f ration d left iiku, nicnliH uu ba >c**t, (rtetar* erf 
■edt k lift (c*»t »M jmUi titictirntn brv»» of left 
rrid, thftmoca tad kontnt d U£t lap Twraty to 
Win brief* dc»t* t*®ptr»l«n trm to 1*5 degrm f«J»* 
uto(» jo Aatop^r tr**m arafl ctoxtoa a tiiota- 
U* tn mkt (wWtrj uUtj—tomm oA (mad, Mai 
pBBWM Wrt t»rra»I (j u r*A« 

Cp* 43 (jj JOJ ) A "ii OcmnWd (caak. t*ol *J 
Ytan, iu (» ■> *a£u tWt twlui 9 <fsy» brton We* 
W* laaohm* (rW*m of print, n*ki cUtkV, nba (bo«* 
•do), tial bruat of t*t tw*t tbotodtr 5*e wa jrttaa 
Wo« aril haa aha i»Mi»1j ittcaasa tymnet* AsUpay 
fiodac* bddtnl pokacaaty toa tnW i -awatt aot 
(mod Wrt wuotl (t 3 j tra«a«) 

Cu* 49 0 TOI ) A writ WrtW wait, egad tt 


*«* Cm* p. (j 4xj ) A flirty t B ooaatW hL to 
» >*m, »«t a an «*to%>ri«k tcdktt u tor* Wot 
ifcalh, »*t»i*t»g (ractmm of tka ngbt kg tad kft rfca It 
W boaptUl ha «u tnrioacaatma tad bad (mr torn 
t» l*t» briunit pela»a*iy ttowfmn, E*f«im af Wt 
hoc, tknoWad kft tbac uri fc nttntl cat taf m 
an, Wtk^arerato, Wrt, coromiy tdcrom (jto 

TW» ewe ngali propagtlkm o ( the ltnwnb«» 
to male It bGiteraL 


btatn* tod tadioa Ba tloaa tfl Hbd* itlai 
Blbaf i*boil,ba««^it»ia»dof *■ Wrt, * kad C^pp*l 
btatiaf Atitaeay tudav ori»b» m cam traak tad 
Wb botacW cf padanrary titcy tkntaboacd Irit baabc 
raa, bant oorrtal (joo |iunj 

Tha taar a of latemt Joe t»o muon* fix*, 
beat* *D other pabervU d)-inj of pent trunnatk 
pdnxOMuy emhAgn «tn at Wit w jom at 
age Koood, became the emboka touowtd ftac 
t«re oi an ajp® wtmmty •hich a rare Whether 
the fact that the lractnm to* cornpotiod had 
any rUe h cf>en to qowboa, once m t»o*t u> 
itaoce* of poat-trmomatK pofnwoary eroboftan 
the fracture* u» not cotnpcwnd 


ckr Laar, and both ky 3ntty t^ht naaf baton (fcatb 
w had wwrial WK, <7*ao«, mi dra*** 
ru j Sto-rentastarinclaadUcamacofclaiicSckaior 
Tb« taapottoCT TO kioil Ttor* *r«* i±k» ml 
tnwW bwtiua* Axto{*r feaiioc* bdalt^l pWao- 
aarr odaW, tkrmWa atAad Ima kft Wa, Waiach- 
aWbwaaoW* Wrt, pioaudto »p*ca obhtttatiri (M J 
arm*) 


{*&, aK dry*W«n daatk, wit* p*Atcts» d meW 
c ca o cTOce ad fatetan af Um Wot Lfcrrd cf tb* r*b t (omi 
tad Iractnra «f nla on tha n*bt A 4^1! »n app W Ih 
jot Trod caul ^T» bclon dtoLb »bc* (M (Mpta* 
•urntad Tba aJtcUq Uw a t wittxdrtd eo tbtAy 1 *- 
tm dot* AUdcay **»~Tia(i tatnim */ left Wa * 
amir* act feanj Wrt, nbaenta baetrral f »fo c «r dtfw «f 
atoral ahra (3*4 jrtaa) 

DW the fad* that the fracture ru axaposad, 
that ni jaogreM n» pmou, and that the In- 
fected tmoe via e*ri»ed have anrthin* to do *riih 
the embotam? 


i d*)* befcc* Ato*, aMtawad etaapewad (tatt»ti ri r»U 
ttU* and Irit 1—iia, (raciam af neat cad nc*< ri 
CriWoa al nj*i rj i!c«Wb 1 Tka aelk tu aptnlrd 
itpm oa tha day af daaU TVn »m arjaa: tyya c< tea 
pdtair Tba day d drat* ika taaccatan «v» uwf 
titfrta bo trit writ . "iyu jt f a n i *f «*bofaa» »t pcW JO 
aaactai brfaaa toll Aatofay W-ra» naS etotoa 
Wft taw rafoct to** bat, tfcnaaboaad rrt* ri 
Wj, o»»Ia*t» Wt ui n~ « n > niwb, adrtaa cf n*W 
Wrt txxtaal (jeo go**) 


It h to be noted that there * 
of one knee and both lep. 


I merely broking 


What parts did the compound nature erf the 
fracture* and the ceUubm play to the detekip- 
tnent of the thrombe*? 

Can 54 A aril awmakad aak. ajrd ft 

)mt u anP*4 jb as aeodcal 6 day* brion daat*, m 
ti»i7 a>at«rk~ii d r—a d w a ■af unii^i d tha left ** & 
ttokar* Qabto bndto Jtbcnefcl^taearaLwd^aa 
0/ paWoaiy adorn Aatat^ tofaop auQ m«W»J 
eaboJi, tWeaWad Wt tanml m*, Wrt aamat (dj 
JtSSMl 

Tha a dudfkd ruth fracture* of the tftrfa la 
Tahir TV 

C*ai jj Cp 469! A turty W 1 amrabrd r»K 
» yaai*. *** tajarad «« atowtytW aceakat *>f “***• 

Ufcn toll, aScrait bnaaadlact l*lo ■***! m ^ tc , 

ba cUi O cyd Ttm* dayi Men dr*l!j ba wa of nk 
tfocai MW; ha do dtcird am* para to t*« Irit 
cWc mt* cyajaom and ccaa* Later tW» mW«»»d 
rtla Aatopay takp ‘tabUnJ adWteto 
uj»ict» W feet, t Wmboto a piotoabc plerca, Wrt 
Haal CPS (tana) 

One might pcaubty object to the mcbakai trf 
tKn case on t*o (round* first, that the trauma 
m too loo* removed and wt* too aJight «*d that 
the nasal bdeetioo * a* the most bielr cause and, 
accrual, that it shoold be regarded a* yadiweary 
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thrombosis instead of embolism I hese objections 
are difficult to den\ 

Case 36 (33 10S2 ) tn obese female, aged 50 years, 
rcceued lacerations of the right forearm in an automobile 
accident 2 weeks before death She had hypertension Sic 
hours before death there de\ eloped dyspnea and pain in 
the head, the pulse was eery weak, and breathing was 
heave Autopsy findings “pulmonarv embolism or throm- 
bosis”, thrombosed eems right forearm, edema of legs, 
heart hypertrophied (575 grams) 

This case somewhat resembles Case 49, al- 
though there was no fracture 

Case 57 (33776) \n obese female, aged 30 years fell 
down stairs r6 days before death and ruptured her spleen 
She was unconscious for a fen minutes and semicomatose 
for 13 hours There was pain in the left abdomen and 
dank. Abdominal distention and dyspnea dee eloped 
Systolic blood pressures were 70, 130, and 140 Twelve 
days before death the leucocytes eeere 21,300, polymer 
phonuclears, 74 per cent. Four days before death the tern 
perature i\as normal There eras soreness of left shoulder, 
chest, and buttocks Torty eight minutes before death 
there eras sudden difficulty in breathing, gasping respira 
bons, cyanosis, skin cold and clammy Autopsy findings 
embolus in main pulmonary artery — source not found, 
heart, left ecntncular hypertrophy (475 grams) 

Case 38 (2S-1266) An obese male, aged 34 years, fell 
Quae’S before death, scraping the calf of the right leg 
there was braeeaiy’ swelling and bluish discoloration of the 
nght leg below the knee It eeas treated by clee ation, heat, 
and massage About 24 hours before death he had difficulty 
tf 1 breithing and cyanosis These lasted a few minutes 
About 1 hour before death, during massage, he complained 
of a peculiar sensation, “ His stomach turning oier" This 
was followed by dyspnea, cyanosis, and perspiration Pulse 
was very poor About 5 minutes before death cyanosis in 
creased Autopsy findings embolus in mam pulmonary 
artery, infarcts in right lung, thrombosed right pophtcai 
'em, heart hypertrophied, myocardial fibrosis (500 grams) 

Did the massage have an\ thing to do w ith the 
loosening of the thrombus’ 1 

Case 59 (3 11873) A fairly well nourished male, aged 
70 years was admitted to the hospital 57 day’s before his 
death with hemiplegia, semla dementia, and fracture of 
cbe left humerus His course was progressively downhill 
mth increasing weakness Autopsy findings bilateral pul 
monary embolism, infarcts of lunjjs, thrombosed left fe 
moral vein, edema of left leg, carcinoma of stomach with 
metastases, heart normal (300 grams) 

It was not determined whether the fracture of 
the humerus was a pathological one Here again 
the source of the embolus was at a distance from 
fhe site of trauma It might be argued that the 
debility from the hemiplegia and the carcinoma 
'"ere of as great importance as the fracture m 
causing the thrombosis and subsequent embolism 

Case 60 (31 mo) A poorly nourished female, aged 
39 years (Three months before death she bad an oophor- 
ectomy ) She was injured in an automobile accident 36 
days before death Shortly afterward there was abdominal 
Pmn Thirteen days before death, a diagnosis was made of 


intestinal obstruction and the following day laparotomy 
was done Progress^ e downhill course was noted Autopsy 
findings “bilateral pulmonary embolism or thrombosis” 
(partially adherent), infarct nght lunjp thrombosed nght 
common iliac and utenne veins, wound infected, carcinoma 
of stomach, heart nomial (200 grams) 

There are some objections to including this as 
an instance of post-traumatic embolism It is not 
clear \\h\ the accident w as follow ed by abdominal 
pain There was no clue in the record as to the 
injury sustained Perhaps it might be argued that 
the laparotomy was of more importance than the 
trauma 


CvsnGi (33 1012) A fairly well nourished male aged 
57 years, was stabbed in the abdomen 112 days before 
death 1-aparotomies were done on the one hundred and 
twelfth, sixty ninth, forty third, and second days before 
death He failed rapidly’ after the last operation Autopsy 
findings " bilateral pulmonary embolism or thrombosis” — 
source not found, heart normal (293 grams) 


Objection may also be made to including this 
case as an instance of post-traumatic embolism 
It might be stated that a stab yyound of the ab- 
domen should be included with laparotomies, 
especially’ since there were no other injuries The 
four subsequent laparotomies may haye been of 
more importance than the trauma Objection 
might also be made on the basis that this was an 
instance of pulmonary artery thrombosis instead 
of embolism, since no source for an embolus was 
found 

These cases and the controls are summarized in 
Tables IV and V The most striking thing in 
Table IV is the high incidence of embolism after 
fractures of the long bones of the lower extremi- 
ties This is probably due to several factors 

1 Fracture of the femur is an affliction of ad- 
vanced age Of the 118 fatal fractures (1 a dis- 
location) of this bone 108 wrere m persons of 50 
y ears of age c er This is not quite so true of 
fracture of the lower leg, although 28 of the 39 
individuals w ere 50 y ears of age or older Eighteen 
of the 31 individuals with fracture of the pelvis 
were 50 or more y’ears of age Sixteen of the 25 
persons with fractured arm were 50 years of age 
or over Thirty of the 68 cases with fracture of 
the spine were 50 y ears of age or more 

2 Fractures of the lower extremity’ but espe- 
cially of the femur require more prolonged rest m 
bed and stricter immobilization than fractures 
elsewhere 


3 There is a high incidence of anatomical 
cardiac disease, which was as follows femur 43 
per cent, leg 28 per cent, pelvis 29 per cent, arm 
28 per cent, and spme 14 per cent If considera- 

rj S fi glVCn t0 l f hosc over So years of age 
these figures become, femur 49 per cent, leg 32 
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per cent pel vfa 44 per cent tun 37 per cent and 
•pioe 31 per cent. Thi* doe* not man thit all or 
even t large part irf these persons had any dinica] 
evidence of cardiac dfaenae, bat that many may 
h*\n had a potential impairment of their gr ati a 
tfoc. In tin* aerie* of 61 cmboDc death*, am- 
lomic*} heart ibtatr *u preamt hi ttetea or in 
36 per cent, which I* a higher incidence than for 
the traumatic group a* a whole (to per cent) 

4- It fa * ell known that there r» a decided 
tendency fee the source of puhnooary emboH to 
be found In tbe veins of tbe lower extremities and 
pdvfa It fa obrloo* that the traoma to soft tfa- 
10a attendant on Incta re of the keg bone* of 
the loser extremity may readily bmfae or facer* te 
tbe vein* In thi* region, giving excellent po*eb«li- 
ties for the development erf thrombi on the In- 
jured endotheOarn. Men tioc ha* already been 
made of the poatfble but unpro en rile of eancoae 
trim 

In iddUion to tbe foregoing, other at present 
unknown factor* may ply a part 
In * former paper I called attention to the fact 
that poat traumatic embolism tends to occur 
later than postoperative and po*t -part am em 
bottom. Thn 1* farther shown fa Tihle V wherein 
31 of the anbolnm* took place after the »*cnod 
week and rj after the fourth week. 

The part pkjed by opera the procedure* 
•eccodary t the trauma sustained fa indetermi- 
nate, It fa probably true that rahd objection* 
might be made to the toduooc of •erne of the*: 
case* a* embolism*, but I feel that they all bdp 
to make L mp i tsaf i the frequency ol thrombo- 
emW disease ol the long* as a result 0/ trauma 
In my former paper certain general cnnduskms 
were drawn, which require only slight modifies 
tiona at thi* time 

1 (a) Ifog^raumtUfcthromboaaandeinboDam 
are rather com nun . In fag etnboimn a more 
coQunco following tmoma than after condition* 
not rarNring tranma (b) Embahtm following 
trauma 1* decidedly more common fa female* 
than fa male* 

a TV *oorce of the emboha fa imudly at the 
•he of injur} 

Timber it ma> be coodnded 
1 Fatal fracture* of the lower extrenritle* are 
affliction* of advanced age 

j Fracture of the femur or leg fa the meat c exa- 
inoo aisc of poat-traumatlc pulmonary embolum 
3 TV prolonged ImmobilLiSUcn and rest fa 
bed nece**ar) for repair of fracture* of tbe keg 
bone* of tbe lower extremity promote itrw and 

tV poa*ib*Iit) of a resulting thromboii* It ■ to 

be noted that m 35 erf the 6 case* there wa* a 


fracture of tbe lower extremity and that fa the 
remaining id cue* there were nacturw or hrwfae* 
of tV lower extremity fa 13 

4 TV trauma to \essd* by fracture* gfre* aa 
Ideal alte for tV initiation of thraubcafa. 

j Injurle* requiring im degree* of enf creed 
faactfrfty are onlj rarefy followed by pulmcoary 
embolraen. 

6 Age heart dfaease and time of rfas th do not 
explain the *ex difference fa faddeoct of pul- 
monary embolism following trauma. 

7 The in ci de nc e of anatomical heart dfaeasc b 
significantly higher fa pence* dead erf txwt trau- 
matic puhnunarv embolism than It fa in pence* 
dead of trauma without emboham. 

tuvnaav 

SixtjMWie case* of pulmonary emberfam fol- 
lowing trauma are reported These represent 
more than *o per cent of the death* doe to pub 
mooary embofj*m fa a aerie* of 9,7*1 oecropwirw 
In about 80 per cent of these poat traumatic pto- 
mooaj} emboffaras there »u Injury of a lower 
extremity umaDy a simple fracture. Ifalmonary 
embolfam is rare after fracture* of bone* other 
than thewo of the lower extremity Embolfam fol- 
lowing trauma fa detxfedl) nwt commoei to the 
fane le then fa the male This wa. difference fa 
not to V explained 00 tV bail* of age, the Inci- 
dence of heart diseaw or tbe time of death follow- 
ing the Injury It fa suggested that tbe higher 
faddeocc of varicose vcbn fa the female may be 
re*poMJble. 

Sian Lfcw papar m prepared \anc* hai rqnrtrd 60 
emwa of pak n a n o ar r ftnW a totbawa Intia* Otkmta 
cm 45 srrctvrt taBrr. deafly frartarw ol tha Wjww a- 
liasoty B hi Throabowa a tka rasa ol tka 

lower ewtronaty and paJnaonary aabobns aa t a syi k 
otMD of trmaraa A» J Sari, rflW, U - * 6 ) 
BIBUOORAPKY 

BnOii, P t\<**ra Battraeja acr FiwOamdafcw 
* Debar ptoctxfJrW TaWsalW war* laochca 
bcaeckrm is Tot* too l metirorahwe sad Ea 
b dr Boll Idfa Ckw. 886, t- » 

Did, S Datwr trvjraatiarh* thfacafco** DeaMcha 
Arck I Lho Ma 4 * t. 

* IXaarwsaow, E F F til pohoocary enActimn 
aitanJ review Arch bari . 19 * 7 . j j tj* 

4 Iknxiao, F O Uttar dw Zsw a wn a oar tcadlacVw 

I ^MafaiMhrJwa —A abra P ra a chm DaaUCaa 

7jm±i I Our, n*a SU7 jSer-sn? 

I Fruits H Toajbeia LooiooowWrfadl- dar 
Fm huH ' w C 3 nrarj*ctffl atakt: Khn Pehaacar 

6 LanS \r A A mtjatjcal mrotnlm t»to tha 

1 af pakwooary oajboiwn folawraf apaa 

7 Lotmw«v^ 0’ ^MfeababedcrLaa^aartenaa^ 

Vrrkmowrn mad opcrstiren Zca*nlca Bctr 
kba Ciir c“*. j *jj -686 
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TREATMENT OF THE ATONIC BLADDER 1 

WILLIAM T BRAASCH, M D , F A C S , and GERSHOM J THOMPSON, M D , F A C S , Rochester, Minnesota 

Section on Urology The Mayo CUmc 


T HE ^ terms “atonic bladder” or “cord blad- 
der” are generally accepted as referring to 
a condition of mcompetence of the detrusor 
muscles of the bladder resulting from abnormal 
innervation Although atony of the bladder is 
always secondary to some extravesical lesion, 
when it occurs as the result of disease affecting 
nerves supplying the bladder, it may, from a 
clinical standpoint, be regarded as primary If 
this were granted, atony of the bladder resulting 
rom obstruction at the vesical neck might be 
regarded as secondary In some cases both ob- 
^ction and abnormal innervation are involved 
Although the function of the nerves involved 
in micturition and the mechanism of micturition 
are not exactly known, theories have gained gen- 
eral acceptance in which the parasympathetic or 
sacral nerves are regarded as contractmg or 
emptying nerves, and the sympathetic or pre- 
sacral plexus in control of the mternal sphmcter 
15 regarded as a group of filling nerves Impair- 
ment of the parasympathetic or emptvmg nerves 
will cause retention of urine 
The exact manner in which the so called m- 
ernal and external sphincters of the bladder and 
urethra function during micturition is still un- 
determined The internal sphmcter is composed 
of smooth muscle and is supposed to be m a state 
h *' onic contraction, relaxing automatically on 
the emptying of the bladder Only when the 
pressure of overdistention becomes great enough 
is the contracted status of the sphinctenc musde 
overcome The function of the mternal sphincter 
was first regarded as of little importance, for it 
was shown that its destruction, which frequenth 
occurred in suprapubic prostatectomv, was not 
follow cd by am disturbance m micturition or in 
control of the bladder It was evident that the 
external sphmcter sufficed to prevent inconti- 
nence However, m recent years the part plaved 
oy the musculature involved in the so called 
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vesical neck, and generally referred to as the in- 
ternal sphmcter, has assumed greater importance 
It is now recognized that unless the mternal 
sphmcter, and particularly its dorsal portion, is 
completely relaxed, micturition is impeded and 
retention of urrne wall result Inability on the 
part of the sphincter to relax has been called 
dysectasia Failure of co-ordination of the 
muscles that are situated at the vesical neck and 
that are involved in micturition has also been 
considered to be a factor in causing retention 
Such inco-ordmation has been called achalasia 
Although it is possible that such dysfunction is 
closely related to d>sectasia, and that the two 
result from similar causes, y et retention of unne 
is occasionally observed when the mternal sphmc- 
ter may appear to be normal, and when there is no 
gross evidence of fixation 

Sphinctenc dysfunction max result from a 
variety of causes w'hich may be roughly grouped 
under the headings of mechanical and neurog- 
enous Mechanical fixation of the sphmcter 
may result from cicatncial changes m the sphinc- 
tenc and pensphinctenc tissues secondary to 
chrome infection This is well illustrated bv the 
retention of unne that so frequentl> is observed 
with a so called contracted vesical neck, often the 
sphmcter is involved in cicatncial tissue so that it 
is unable to relax Although prostatic hyperplasia 
may cause retention of unne as the result of 
obstruction in the prostatic tissues, the coincident 
sphinctenc ngiditv is probablj a greater factor 
As the result of either chrome sphinctenc 
dysfunction or mechanical obstruction, secondarv 
atony of the detrusor muscles may dev elop With 
marked retention of long standing, the atom 
mav become so extensive that, although the ob- 
struction is removed, contractile power returns 
onh in part. Various methods have been at- 
tempted to determine the remaining decree of 
contractile power in the detrusor muscles 2 

Suicmn, HotSpnnr, Vlrpn.a M«i 4 to ,6 „„ ’ S 
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sell as the possibility of their becoming re- 
habffiUted.C)itocnetricitndie« have been carried 
Oct by various observm, with arving degrees of 
success. Rose has maintained that the cystcrae- 
ter Lf Its readings are correctly interpreted, will 
give a v alnabfe index to the actual and potential 
status of the detrusor muscles. It has been our 
experience that ai though cystosnetric data ate 
often of corroborative value, they freuaentiy fail 
to ghe the definite informs two desired. Another 
todex to the potential contractile power of the 
detrusor muscles may be derived from injection 
of scet \ Icbolmc or medxdm. If the expulsive 
force of the bladder is definitely Increased as the 
remit of such Injections, It is possible t assume 
that contractile power eventually a HI improve 
In recent years, me frequently have observed 
an Interesting condition characterised by marked 
atony of the musculature of the bladder with 
chronic retention of urme. In which evidence of 
prostatk obstruction could not be discovered on 
rectal examination or by mstoscopy and m 
which physical examination, mdoefing enmioa 
bon of the nervous system, gives negative results 
When the catheter b introduced, marked re- 
duction in erpulsi e force ts evident A cysto- 
gram may fti-e an outline that la typical of so 
called tonic hladdcr (Tig ) that is, there b a 
smooth, round outline instead of the faregniari- 
tkt of trabeculatioe oscwlly observed with ob- 
struction. On cyst o- urethroscopy the wall of 
the bladder wiD sppear t be flabby and dis- 
tended, with no trabecubtfcn ex’ other evidence 


of obstruction Careful Inspection may however 
dtsdose evidence of dcatndal mth 

more or teas contracture or hei of dastidt) of 
the tissues of the Internal sphincter and vc*aJ 
fvecL In other cases there may be slight hj per 
plasia of tbe sphiactenc tissues These ccraiitLow 
may be easily overlooked unless carefully ob- 
served, and hi some cases It b nrrrsrj' tomet 
retrograde lens The tissue present b usual})' not 
enough to cause actual obstruction, but it ap- 
parently Interferes with the physicJogfcai relax* 
lion cr co-ordination of tbe internal sphincter so 
as to cause urinary retention. 

In treatment of thb condition, an attempt 
aixxdd be made to r em ove the cxatridil or 
hyperplastic tissues at tbe neck of the bladder 
Ice duvet vision punch has proved to be ad- 
mirably adapted to thb purpose. It is frequently 
sniprmng how little tissue It b ne c e ssa ry to 
reroervv often not more than a gram or two, 
to bring about tbe desired degree cf reiaxatkn 
Id order to restore vesical function, it will be 
Decenary to remove every bit of abnormal tissue 
which can be seen te any portion of the vesical 
neck, so that it b smooth and on an even wirfice 
with the mucosa of the bladder 

The return of function of tbe musculature cf 
the bbdder a eften alow and several weeks cr 
months may be required after operation before 
function b fully restored Following operation it 
may be necessary to leave a rctentlcn catixder in 
the bladder for several days, and In some cases it 
b necessary to perform intermittent catbeterixs 
tioc for sewai weeks It will be seen that the 
rotervib of catheterization will Increase and the 
amount of residua] urme wiD decrease, as the 
contractile power of tbe bbdder ret ams During 
tbe interval of rec o v er y Intramuscular injects* 
of acetylcholine hia, in some cases, seemed to act 
as a nerve stimulant Occasional hstilhtvro into 
the bladder of i ounce (jo c cm ) of per cent 
tool per cent of an aqueous solution of gentian 
\ lolet also w ID hasten tne desire to road In s lew 
cases, complete relaxation of the sphincter b 
exceedingly difficult t accomphih In some 
cases, relaxation b aided by posteperati v dikta- 
ts*, at regular intervals, with a koflman dfistoe 
expanded to as much as 40 or 45 French In *n 
occasional caw spastic condition may persist, 
justifying resect ion of the preaacral nerves m an 
effort t overcome the neurogemx* Imbalance. 

In the put 5 years w h* e observed 14 
patients with atonic bladder of thb type f"™c 
tioc of tbe bladders cf so of these was completely 
restored by the freeing of the mtereal ^hinder 
of cicatrical or hyperplastic tasos, by the use cf 
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the transurethral punch In 3 cases, although 
retention was overcome, complete normal func- 
tion was not restored In 2 cases, permanent 
normal function was established after resection 
of the presacral nerves In case no abnormality 
of the internal sphincter can be discovered, 
evident failure of co-ordination may be remedied 

ATONIC BLADDER IN THE FEMALE 

Because of differences in structure of the 
sphincter of the bladder in the two sexes, prob- 
lems related to atony of the bladder in the female, 
are quite different from those related to the 
corresponding condition in the male Although 
the sphincter has been described as consisting of 
external and internal fibers, still, from a func- 
tional standpoint, there is but a single sphincter 
Atonic bladder in the female may result either 
from neurogenous or mechanical factors, or both 
When innervation of the bladder is involved, the 
lesion may be localized either to the central 
nervous system or to the terminal nerves With 
atony resulting from a lesion of a nerve, marked 
relaxation of the sphincter, and incontinence, 
are observed much less frequently in the female 
than in the male The sphmcter may be relaxed 
°n urethroscopic examination, but sufficient con- 
tractile power remains, aided by accessory 
Muscles, to prevent much, if any, leakage 
Sympathetic neurectomy may be indicated as 
long as the sphmcter is continent, and some 
contractile power of the detrusor muscles remains 
The imbalance between the sympathetic and the 
parasympathetic innervation, as it affects the 
vesical sphmcter, is usually not as marked m the 
female as m the male, yet marked increase m 
expulsive force has been observed m several so 
eulled atonic bladders following presacral neu- 
rectomy 

Mechanical factors involving the sphincter 
usually result from hypertrophy, cicatrization, or 
tumor As a result of such obstruction, secondary 
Atony of the musculature of the bladder may 
follow, from which complete recovery may be 
slow and is not always possible, even though 
obstructive factors are eliminated Hypertrophy 
of the sphincter, causing retention of urine and 
secondary' atony', is frequently' observed It may 
be due to nervous imbalance or to hyperplasia 
Although it may not be easily recognized, as a 
rule evidence of sphinctenc hyperplasia is visible 
°o urethroscopic examination When either of 
fhese factors is evident, incision into the sphincter, 
uuth forcible dilation, often will correct the con- 
dition It has been our experience that in most of 
these cases it is necessary to remove several pieces 


of tissue from different portions of the sphmcter, 
before sufficient relaxation of the sphmcter can be 
secured The danger of secondary' insufficiency, 
with shght incontinence, must be nsked, but 
usually this is overcome as the sphmcter recovers 
its tonus Intermittent catheterization may' be 
indicated for a variable period following sphinc- 
terotomy', in order to help restore the tonus of 
the vesical wall What is accomplished is not 
removal of actual obstructing tissue, but correc- 
tion of sphinctenc dy sectasia, with restoration of 
sphinctenc relaxation 


MISCELLANEOUS TYPES OF ATONY 

Atony of the wall of the bladder may' result 
from injury to branches of the pelvic nerves, 
caused in the course of operations on the bladder, 
lower part of the ureter, or rectum We have 
observed such atony occurring in 2 cases following 
ureterectomy, with extensive resection of the 
adjacent portion of the vesical wall Evidence of 
atony was localized to the adjacent portion of the 
bladder but was sufficient, m one case, to cause 
150 cubic centimeters of residual unne Subse- 
quent compensatory hypertrophy' of the intact 
neuromusculature reduced this to 30 cubic centi- 
meters It was x'ery' evident that m the course of 
the resection important parasympathetic fibers 
had been cut 

Atony of the bladder was frequently obsen ed 
several years ago, following the Kraske type of 
operation for resection of the sigmoid It was 
very evident that sacral nerves controlling the 
detrusor muscles of the bladder were sometimes 
destroyed in the course of the operation In 
most instances the wall of the bladder recovered 
its contractile powers, at least m park In other 
instances, the atony remained permanent In 
recent y'ears, modifications m the technique of 
postenor resection of the sigmoid have been 
made, which have largely obviated such injurv to 
nerves When injury occurs, intermittent cathe- 
terization or suprapubic drainage should be 
instituted without delay' 

Amounts of residual urine, varying from 30 to 
100 cubic centimeters, are occasionally obsen. ed 
in the presence of clinical evidence of senility 
although no definite lesion can be demonstrated 
on examination of the nervous system Rectal 
examination and cysto- urethroscopy max also 
fail to demonstrate any cause for the residual 

w?rai Lar S el >’ b y exclusion, it would seem 
logical to infer that a lesion exists in the struc- 
tures that innervate the bladder, related to the 
arteriosclerotic or senile changes existing m the 
central nerx ous sy stem S e 
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Fn Pytamlchl outline cJ bladder freqormtlv seen 
Hi obWractio*. Irr»cu!anlle» m canard by Usbetaia 
Uoa ini crlvici 

So called hysterical retention of urine b often 
observed, although curiously not to often u to 
former jean In meat cslscs It b apparently 
caused by a spastic cooehtkn of the sphincter of 
functional origin, although secondary atooj of 
the mail of the bladder mar be noted In one* 
of king standing Absence of the reflex pain that 
usually b observed with overdistentioo of the 
bladder b a curious feature, and rmnt be ex 
plained oo the barb of hysterical diminution In 
•emotion 

In the treatment erf atonic bladder with evident 
Imbalance of sympathetic and parasympathetic 
innervation, before considering prencral neurec 
temv Learroonth has advbed prefijnlnary ex 
pkratjoo of the lomer xertebne if there rs any 
doubt as to the existence of vertebral or spmal 
abnormalUj In aome of these cases no somatic 
evidence of a neurogenic defect can be obtained 
Among the local compressing agenta are tamers, 
cartilaginous bands, menmgooeie and bony spurs 
Removal of such structures will. In farorable 
cases, permit restoration of erica I function. 
When Imbalance of innervation b marked by 
accentuation of the hypogastric influence pre 
Hcral resection has resulted in restoration, w 
marked tirrproxernent, of esical functaoo Ln a 
sufficient number of our cases t demonstrat its 
practical aloe The indicatiaos bid dcr*n by 
Learmonth, for cjierstsan for neuromuscular Im- 
bahocr are as fofloas (i) clinical data most 



F* 1 Another cwtlme et tba bladder wen Kl •*- 
Wrwtkw IiTTjoUntia are earned by traiecaWba, 
ctflmfes, and by dirarticuJa 

point to red octl on of function of the pelvic 
nerves, bet sufficient function mutt remain to 
p er mi t acme contraction ( ) the hypogastric 
nrrx es must be tmin Jared In other » orris. It b 
Inferred that the balance of vesical Innemtion b 
disturbed, and injured pel ic Denes are handl- 
es pped In their task by the braking action of 
carnal hypogastric nerves. However there must 
not be total paralysis in the distribution of the 
pelvic nerves, for after the brake ts removed, the 
residual expulsive force of ths detrusor m tacks 
must became equal t emptying the bladder la 
addition, the patient must be continent and must 
have no impairment of the external sphincter 
muscle and finally renal function must be satis- 
factory 

Presacral neurectomy is, unfortunately net 
pphetbie In the majority of curt In a hk4 there 
art ieskau of the central nervous »\ stem, «ch as 
there axe In tabes Hot ever when the external 
sphincter b Intact, and sorry ressduaJ cootrsctBe 
poaer remains in the detrusor taste let, yrrmcnl 
direct onry may be considered The atonic con- 
dition of the bladder of many tabetic patients *111 
Improve folio* mg anttrvphflitic treatment, par 
ttcubriy if treatment includes intermittent cath- 
eterization. The amou t of rend naJ urine perhaps 
ongfoaB) large »iD be greath reduced by nx± 
treatment and in son casea ali resafnal nnne mill 
dtwppear It a of interest that atoov of the 
bladder secoodary to tabes occurs much lew 
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frequent!) in the female Presacral resection is 
rarely possible as a means of treatment of paraly- 
sis of the bladder following traumatic injury to 
the spine As a rule, the contractile power of the 
detrusor muscles is completely' lost, and even 
though the sphincter is intact, much cannot be 
expected from overcoming the braking influence 
of the sympathetic nerves 
The non surgical treatment of atonic bladder 
is of considerable importance Particular em- 
phasis should be laid on drainage We are in- 
clined to agree with Cabot, that in every case in 
which acute retention occurs after operation or 
as the result of obstruction, the catheter should 
he employed to dram the bladder before its nor- 
mal capacity' is exceeded Early and repeated 
catheterization will prevent renal infection better 
than any other measure Whether or not supra- 
pubic drainage is done is of secondary' impor- 
tance The mam objective is to prevent over- 
distention of the bladder However, with in- 
Junes to the spme resulting in paralysis of the 
bladder, the conditions are quite different The 
atonic condition of the vesical musculature will 
act, as a rule, cause sufficient renal back pressure 
to injure the kidneys or ureters Furthermore, 
congestion and trauma to the bladder itself as the 
result of retention will not follow to the extent 
observed with intact vesical musculature Over- 
flow of the bladder usually will be established, 
and there is much less danger of ascending infec- 
tion than would occur after catheterization 
Recommendations that the bladder be allowed to 
overflow rather than that the catheter be used, 
have been previously suggested by a number ol 
observers, including Plaggemey'er, Wesson, and 
Cabot 

Chrome retention of urine resulting from an 
atonic bladder seems to have quite different re- 
sults, and produces a different cy'stographic pic- 
ture fFigs 2 aud 3) than the chrome retention 
seen m most cases of obstructive retention In- 
stead of impairment of the ureterovesical pro- 
tecting mechanism, and impairment of ureteral 
peristalsis, together with reflux of vesical content 
often as far as the renal pelvis, such as frequently 
occurs in the presence of obstruction, the quite 
different picture seen in the presence of vesical 
atony, is slowly' increasing residual urrne and 
vesical decompensation Apparently' the ure- 
terovesical bamer, and ureteral peristalsis adjust 
themselves to the degree of impaired contractile 
power of the detrusor muscles, so that little or no 
ureteral reflux occurs Only' when ascending 
ureteritis has impaired the function of the lower 
part of the ureter will this result It is surprising 


how often patients are observed who have had 
atony of the bladder of varying degrees for many 
years, without evidence in the urogram of reflux 
or of any impairment of the lower part of the 
ureter or of the kidney's 

Patients frequently are observed who have 
insidious, progressive unnary obstruction, and 
whose bladders are so distended that they reach 
the upper part of the abdomen In one case, 
recently observed, the mass suggested a pan- 
creatic cy'st, but fortunately catheterization 
proved its nature and prevented abdominal ex- 
ploration Not only' are such patients singularly' 
free of fever and chills, which ordinarily accom- 
pany intermittent or acute prostatic obstruction, 
but as a general rule they give no evidence of 
retention of urea, are often unaware of any par- 
ticular urinary difficulty, and if a catheter has not 
been passed prior to then- admission, the unne will 
be found negative on microscopy' The lack of 
renal injury' in such an instance can be attributed 
to decompensation taking place m the detru- 
sor muscles rather than in the ureterovesical 
mechanism At any rate, lack of hypertrophy of 
the vesical wall has protected the kidney's 

SUMMARY 

Atony of the bladder is never primary It is 
caused either by' abnormal innervation, by ob- 
struction, or by both factors However, for the 
purpose of clinical differentiation, atony resulting 
from disease affecting the innervation may be re- 
garded as primary Continuous retention of 
urrne from any cause will produce atony of the 
vesical wall In some cases it may' be difficult to 
determine which factor is involved With most 
cases of atony', obstruction, either primary or 
secondary, is the predominating factor 

The factors involving sphinctenc dysfunction 
are (1) imbalance of innervation, with pre- 
dominance of the sympathetic or filling nerves, 
(2) rigidity' or failure of adequate relaxation of 
the internal sphincter referred to as dvsectasia, 
and (3) apparent failure of co-ordination of re- 
flexes involved m the act of micturition centering 
in the vesical neck, to which the term achalasia 
has been given The first condition can be fa- 
vorably influenced bv presacral neurectomv and 
the second condition usually can be remedied by 
thorough transurethral resection Knowledge con- 
cerning cases in which other causes are operative, 
is insufficient as a basis from which to determine 
treatment, but in one case of this type, presacral 
resection restored function to normaL 

The abnormal tissue, which interferes wath 
function of the % esical neck mai in some cases be 
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eaaily overlooked. It I* neceaaary to remote auch 
tbmea completely and to free every dcrUrkial 
ctntractlcn in order to re*tore aphlncteric fane 
tloou Spfcfacteric abnormality in tie female pre 
•enU problem* quite different from tboae offered 
by corTe*ponding ctrxfatlcra fa tie m*b In moat 
cue*, juaidotu removal of rph fact eric tfaaoe *ih 
o re umu e retention, but nibaetjuem pre*acrml 
neurectomy mi) be oeceasar) LociUxed or 
partuU atony My follow de*tructicn d branches 
of the pelvic nm e» [n tie cnunc of a bladder oper 
atloo. \ ariou* tier type* ot atom, may occur 
With acute retention nxfa »« erf ten occur* 
foGoirfa{ *!>dointnii operation Lie advbabflJty 
of drainage of the bladder before It become* 
o r erd U tended ihooM be emphuited. In con- 
trait, with retention fofkralng extenahe injury 


to the rpine, overflou of tbe bladder ihould be 
permitted rather catheteriatloo 

It b evident that moch itDl remain* to be dh- 
co\ ered fa the meehanbm of mlctnrhlon and con- 
cerning tbe variou* Won* *hfch may affect it 
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TRAUMATIC OSSIFYING PERIOSTITIS OF THE NEWBORN 

SPENCER T SNEDECOR, MD.FACS, RICHARD E KNAPP, UD,r A C P , vnd H \RRISON B 
WILSON, B S , B A , M D , Hackensvce, New Jersev 


A NEW tvpe of birth injury is herewith pre- 
sented with illustrative cases, because it is 
a frequent possibilit\ in the practice of 
every phvsician doing obstetrics A review of the 
literature does not disclose am previously re- 
ported injuries similar to these Due to the rela- 
tively late appearance of the X-ray diagnosis, this 
tvpe of birth injury probabh has been ov erlooked 
often Consequent^ , the cause of pain, limitation 
of motion, swelling and discoloration of the in- 
jured part, which are the chief clinical findings, 
has been attributed to injun of soft tissues only 
the reported cases illustrate, recovery is spon- 
taneous and the patient requires no special treat- 
ment other than the application of external heat 
and the prevention of contracture 

CAUSE OF INJURV 

In studying this senes, all of which were breech 
extracPons, we have concluded that the injury is 
Probably due to (1) too strong traction on the 
Extremity, (2) a twisting pull on the leg due to the 
inabihtv on the part of the accoucheur to rotate 
the line of traction with the rotation of the fetus 
as it accommodates its large diameters to those 
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Fig 1 Case i First examination baby 40 days old 
"Die left femur shows considerable elevation of periosteum 
m the upper part and slight elevation in upper and middle 
thirds of the shaft The space between the periosteum and 
cortex at the upper extremity is filled with periosteal new 
bone formation 


of the birth canal, (3) the inabihtv of the accou- 
cheur to bnng down both feet so that traction 
may be equally distributed, and (4) the too hastv 
attempt to complete the delivery The injurv to 
the humerus resulting because the arm was ex- 
tended alongside the head calls attention to the 
danger of such delivery' of the arms 

When version and extraction is chosen as the 
method of delivery , it is often done at a most un- 
propitious time, that is, after the membranes hav e 
ruptured and as a court of last resort. Strong 
traction then becomes necessary 

INTERESTING FEATURES 

Several interesting features may be noted in 
this group of cases Immediate X-ray r examina- 
tion is negative The calcium deposit becomes 
visible only after 1 or 2 weeks Recovery takes 
place spontaneously, in all the cases which we 
have observed Recovery time seems to be in 
direct proportion to the extent of the injury — 
4 to 12 weeks in our senes — and no permanent 
disability has resulted Two cases were followed 
until thev walked 

PATHOLOGX 

A tearing or stripping of the penosteum of the 
femur or humerus occurs most often at its weak- 
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n« i On* ffnt •n.r.U.tioc, j <b> a/t*r bwth oWrum iM cola k Ski with panttal n b«w lx 

No rrldi-»c» nl fnctara, dmlocmtua, ar pstholnpcaj coc Bln 

Atioo t'n j Cmt Third ammattaa, fcwby 4 aewftj eU 

1 1 C 4 C*» 8*cood OODHtM, twby ej d*ji old Tbs mat fear sho* cawknhlril»wT^cn^P^x«tBi 
Tin n|litlfiior*i»* con*«krtl4t itnppioc */ p*na»l«a» new booe il>own In f^ure 4 
d cwlixt euraixfrreocr o t shaft Tba • brtmfen pcn- 


rit point of attachment, the epfphyifs, tnd t be 
maximum strain crt the traction Is Impeded upon 
the proximal epfphrsb If the tranma is mere 
•mere, »e observe that the stripping follows ckrwri 


severe, ne observe that the rtn 
the shaft with further subper 
as in Case s dhoaoch 


follows ckrwn 
I banorrfcwge 


Dtirnusi* b important and rhfhcaJt until cue 
has followed through a case Osteomyefitb and 
epiphyxitb were both suggested on our flirt case 
Fracture aas the oprnian of one roentgenologist. 
Sarcoma was also considered In truth the leioc 
b rb*n*r to raj oaf £0 cwsihnna, which haj its eti- 
ology in some instances, at least. In torn perios- 
teum A rapid proliferation of the penoatea] 


o*teoph>te* tabes place with depart t of calcium 
One must hep In mind that thb \-ray viable 
periosteal injury Is but part of the b enj uib a g c 
from muscle and fascial tearing 


t A new type of birth Injury connected wftf 
breech deUvery b described 
s Roen tgenogrsms taken from 7 1 14 days after 
birth would show thb to be a oomnKmfii Jury from 
breech retraction 

3 Ejsentlal lesion shown in the roentgenogram* 
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15 an ossifying periostitis about the proximal 
epiphysis 

4 Treatment is not specific and recover}' is 
spontaneous without disability 

CONCLUSION 

Too much traction on the legs or arms dunng 
breech delivery mav cause extensive muscle and 
periosteal injuries resulting in ossifying areas 

CASE HISTORIES 

All babies were bom in the Hackensack Hospi- 
tal, Hackensack, New Jersey, all were first babies, 
all breech deliveries 

1 Baby M , No 31557 The child was bom December 3, 
*93 J > labor was prolonged — posterior position Delivery 
was accomplished by podalic version and breech extrac- 
tion It was noted that “the child was delivered without 
injuries” but it did not breathe well It was placed in a 
respirator for one half hour The child left the hospital in 
gjxxt condition The trouble with its leg was first noticed 
about 6 weeks after birth The right thigh was kept flexed 
“lotion was painful An X ray picture on January 12, 
'933> showed the peculiar calcium deposit around the 
epiphysis of the neck of the right femur The family was 
greatly disturbed Two orthopedic men said that there 
vas a fracture and that the leg should be put up rn a cast 
Another said that the condition was an inflammatory one 
and should be left alone No treatment was given and the 
condition cleared up entirely X ray examination 3 months 
later (Fig 2) showed that the proliferative process had 
entirely disappeared 

1 BabyS , No 31870 The child was bom December 26, 
J93i The child was in frank breech position Labor pains 
became ineffectual It was necessary to grasp the foot to 
create traction The head was caught on the perineum 
forceps were applied The baby weighed 6 pounds, 15 
ounces, it was 21 inches long and across shoulders iaA 
inches, the head measured 15 inches The second day it 
was noted that the right thigh was swollen, tender, and 
was held in abduction X ray film (Fig 3) was taken on 
December 29, 1932, and was negative It was noted that 
while baby moved right leg a little, it seemed as though it 
was partially paraly-zed Motion caused paw The con 
dition slowly improved without special treatment An 
v ray examination on January 24, 1933 (Fig 4) showed 
large area of calcification in what must have been an ex 
tensive subpenosteal hemorrhage After 3 months the leg 
was practically normal X ray film on February 29, 1933 
” -1 S 5) showed much less subpenosteal deposit 
3 Baby A, No 32549 The child was bom February 25 
*932 It was in postenor position The mother s pelvis was 
small Delivery was \ery difficult and was accomplished 
bv podalic version and breech extraction The mother 
went into obstetneal shock from which she rallied slowly' 
The baby weighed 6 pounds 12 ounces its length was 21 A 
inches, shoulder width 14 inches, the head 14 inches The 
day after birth it was noted that the left leg and foot were 
edematous, discolored, and caused pain when mo\cd 
k ray examination on March 2, 1932 (Fig 6) showed no 
pathological condition The baby remained in the hospi- 



Fig 8, left Case 4 First examination, baby 9 days old Left 
humerus shows moderate elevation of periosteum of exter 
nal surface of upper extremity, with slight periosteal new 
bone formation 

Fig g Case 4. Second examination, baby 14 days old 
Left humerus shows moderate elevation of periosteum of 
external surface of upper extremity with moderate pen 
osteal new bone formation 


tal 4 weeks The swelling and pam began to diminish after 
the first week and the child gradually used the leg more 
An orthopedist on March 13, 1932 suggested that the con 
dition was essentially a nerv e injury The leg improv ed but 
on discharge March 23, 1932, a roentgenogram (Fig 7) 
showed the large amount of osseous formation about the 
upper epiphysis of the femur Follow up at home reports 
that the child recovered completely 
4 Baby H , No 3550S The child was born December 6, 
i93j5> after 3 prolonged labor It was in frank postenor 
position Manipulation was difficult Deliv ery was accom 
plished by podalic version and breech extraction There 
was a third degree laceration and severe postpartum bleed 
ing The left arm was delivered m extension alongside of 
the face There was an injury to the left shoulder and arm 
which was noticed immediately after birth The arm was 
limp and there was some wnst drop which was thought to 
be a nerve injury- Tbe child weighed 8 pounds 14K 
ounces, was 22 inches m length, head measured 14 inches 
and shoulders 17 inches On the second and third days it 
was noted that motion of his shoulder was painful and that 
the area around the deltoid was slightly swollen and tender 
A roentgenogram was taken on December 15 1933 (Fig 8) 
and showed an area of subpenosteal hemorrhage about the 
epiphysis of the upper extremity of the left humerus A 
second X ray film on December 20, 1933 showed more 
calcification of same area Dunng the period m the hospi 
tal the child s arm improv ed steadily The wnst drop d,s- 

moUoa a 'I d strength of the arm returned 
although there was a tendenev to hold it in a typical Etb s 
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A CONSTRUCTIVE CRITICAL ANALYSIS OF MAXILLARY 
SINUS SURGERY 

EDW \RD F PEP ELMAN UD FACS Su fiiKncD, Cunouii 


T HE surgical arutomy of any particular part 
of the human mr rhinram I* the foundation 
upon which the success of a mechanical 
procedure depend* Thn statement la not in 
tended to detract from the value of other known 
bade principle* of medidne. The maxfBary an- 
trum, a cavity in the superior marfBary tame 
varies in dee and abape. ft b the result of an in- 
vasion of the rerpiratory mucoua rwmbrane dnr 
big life (4) Though modified It retain* much 0/ 
the bade character of the respiratory structure 
If thb tiresentatiem savoc* somewhat of the 
critical, 1U object b ccoat motive, aith an at 
tempt to analyze the aubject presented In a fair 
just, and impartial manner It deab aith the 
anpued surgical anatomy The chemistry physi- 
ol^- pathology and bacteriology will be men- 
tioned only as correlating influence* 

Drainage in the presence of exudative purulent 
infection u a surgical axiom. It la especially ref 
treble to acute infection. Ita application b at 
time* modified by chrcmicity b that tbaue re- 
aourte* hare b a measure fulfilled the neceaaary 
need Tbb ii not an uncommon <-bnb-wl obaerva 
tion. The nco-tujjical treatment of empyema of 
the antrum ha* been idriaed ( ) 

The trend of mariilnry ainu* surgery during the 
{wit 1 decades ha* been t the so caBed radical 
method. A better description would bate been 
one ndog the term complete It ha* been mani- 
fested by the usual concomitant enthaskim 
many tune* far bet end Its real merit and value 
In this the mnteT assume* hb fufl share of re- 
sponsibility (16) Though much ha* been pub- 
lrthed on the surgery of the maxfOsry sinus, the 
greater portion of these baerratkins ha been 
ref ere hie to the hatopathology of the moreen 
membrane Little hai been presented cm the 
surgica] anatomy Whether the trend t rely upon 
the \ ray has been a factor the writer b unable 
to state It would teem that the snrgEal anatomy 
of this structure a a dosed book, and that httfe 
new may be added by m estimating thb DtrttcuJar 
aspect of the subject. From a »ene* ol obaerva 
tlocs, the wnter has ajaomed a somewhat different 
attitude than he formerly held 

In this presentation, two principle* in cf ed in 
radical m* ciliary smus s ur ge r y are dacuswd 
They are first, the hiitnlnpxsJ fact that the 
mocous membrane of thb structure noerrafiy 


dBa sweeping its contents toward the 
natural ostium, that thb ahary activity varies 
from that of a kinetic action to one of umctkn 
with a potential re s er v e, dependu^ upon tlr de- 
gree and type of pathology present second, a 
series of anatomical observations and their stag 
leal application Beyond the realm of tfy se tso 
p rinrfp i re . thb presentation b not concerned Jt 
b assumed that a final Hhdrsl result b the object 
sought in any method of therapy Changes in the 
mucosa, the presence of foci, tberrrttatioe to 
systemic Invasion and disturbance* mast be 
w rig bed in the final analysis of cfinlcal observs 
tion. 

diary activity of the respiratory mocous mem - 
hrene* has been studied by Innumerable observ- 
er* McDonald and hb co-workers draw errub 
cond lakes, one of a hich b that by wayoftntk 
Ipation their work pofnti directly to the exbtmce 
of neural, chemical, and physical control meebaa- 
bm for regubtloc of the rate of dBarv activity b 
higher vertebra in. Tbdr obaerva tion* are the 
result of much snlmal and fharmacdogsal ex 
perimentatson. They quote freely from the 
opinion of others. Bloomfield states In a study 
of the etiology of respiratory infections, we hare 
In the past ov crcmphasixed secondary factors, 
■nrh as identification of the offending organism* 
and the determination of its mode of transposition 
to the human host, but have Deflected the most 
essential factor namely the respiratory surface 
itself It b only when some abnormal change or 
Injury occurs In the host, that colonisation rrvi In- 
vasion occurs Our abated turf aces do not be- 
come infected whenever pathogenic micro-orgin- 
bms gain access to them. This is s matter of 
common observs two It has been demonstrated 
expenraentafly that when many types of patho- 
genic bacteria are brought mto contact in large 
number* with the upper reaper* tory mococa 
m em brane of healthy persons, three mlcro- 
orgamam* are easily disposed of within a very 
short tune without colonization and invasion (1,5) 
These principle* apply t other structure* of the 
body as well I refer to the gastro- intestinal tract, 
fallopian t bra, and male urethra 

Small grows arctions f mucous membranes re- 
moved from infected antra, both acute and chrome 
when placed open a warm mxxoocteic stage 
dearfy demonslrmt aBxry activity The wrttrf 
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Fig 1 Frontal section through both superior maxfll® in the plane of the anterior 
one third of the inferior turbinate It shows at 4 and A ' the maxillary sinus and floor, 
B and 5' the inferior turbinate, C and C' the nasal floor, D the nasal septum, E and E' 
the inferior conchal crest Notice the difference in the corresponding leiels of the nasal 
and maxillary sinus floors 


has made such observations, and has seen it 
demonstrated in the laboratory of the Massa- 
chusetts Eye and Ear Infirmary under the direc- 
tion of Dr HamsP Mosher This ciliary activity 
vanes It may be sluggish, nevertheless it is 
usually present Proetz states “The fact that 
normal ciliary activity persists in the presence of 
even the worst smus infections demands a new 
conception of the mechanism of bacterial pene- 
tration m these parts ” It is the writer's opinion 
that these observations are of great importance 
in the application of ant surgical procedure refer- 
able to the maxillary smus McDonald’s findings 
based upon experimental study seem to prove 
that ciliary activity depends to a great degree 
upon a neurogenic control, and that any excess 
moisture modifies the extent and direction of 
ciliary propulsion Assuming these observations 
to be true, it is evident that a fundamental princi- 
ple in the treatment of this cavity' would be the 
conservation of the ciha, regardless of their ac- 
tivity, by the most logical method based upon the 
surgical anatomy of the part involved By so 
doing a physiological process is conserved and a 
surgical principle maintained The virtue of the 
complete ablation of the mucous membrane and 
the clinical result must be defended against these 
facts 

The surgical anatomy of the maxillary' antrum 
vanes (8) Textbooks desenbe its embryology, 
configuration, and relation to surrounding struc- 
tures To correlate the applied anatomy relative 
to the surgery of this structure a senes of maxillary 
bones were sectioned and observations made in 
reference to the comparative position of the most 
dependent part of the antral cavity, with that of 
the floor of the nasal fossa. Two sections, one 
through the anterior third and the second through 


the postenor third of the infenor turbinate bone 
in the frontal plane, were made on a senes of 64 
supenor maxillary bones In 4 others, sagittal 
sections were made through the antrum so as to 
obtain a mental picture of the general appearance 
of the floor and for the purposes of illustration A 
total of 68 maxillary antra were sectioned and ob- 
servations made upon 196 specific sections The 
results are presented not m reference to the sum 
total of sections but to the maxillary smus floor 
as an entity' and comparatively' with the floor of 
the nasal fossa The object sought was to deter- 
mine in what percentage of antra drainage might 
be expected from the aspect of mechanical de- 
pendency Other observations made in the re- 
spective antra were noted, pnnajially' for personal 
enlightenment, and, though not referable to the 
subject presented, have been briefly mentioned 
and reported 

A bnef discussion of the nasal floor and the 
lateral nasal wall in reference to the maxillary 
antrum is necessary' to clarify the findings Anat- 
omists desenbe the inferior turbinate as articulat- 
ing with the infenor conchal crest on the medial 
surface of the body' of the maxilla Below the 
crest is a smooth concave surface belonging to the 
mfenor meatus of the nose. The floor of the smus 
descends below the level of the floor of the nasal 
cavity From the floor of the antrum m the 
majority' of cases septa of varying dimensions 
project upward and divide the cavity The most 
frequent separates the premolar region in front 
from the third molar region behind, and may 
divide the smus into two chambers (3, 9) Arthiir 
Logan Turner, from a senes of observations con- 
cludes that, in a maxillary smus of average dimen- 
sions, the floor is on the plane of the floor of the 
nasal fossa This statement raises the interesting 
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Fig 5 Photograph of a section showing the floor of the 
maxillary sinus on the lev cl with the floor of the nasal fossa. 

A the orbit and contents B the nasal septum C the 
superior turbinate bone \ the ethmoid labyrinth, D the 
middle turbinate bone 12 the inferior turbinate, F the nasal 
floor, H the floor of the maxillary sinus 17' the inferior 
conchal crest. Note in this specimen as in Figures 3 and 4 
the thickness of bone between the floor of the maxillary 
sinus and the nasal floor Also notice dark areas in orbital 
contents representing internal rectus and inferior oblique 
muscle. 

problem of hots often does a maxillary sinus of 
average dimensions occur, and in w hat percentage 
of antra does it, or does it not apply ? Neiv ert re- 
ports certain phases of set eral hundred dissections 
from the Darnel Baugh Institute of Anatomv He 
explains the presence of septa and abnormal ostia 
b} stating that the embryology is an outpouching 
from the primitive ethmoidal infundibulum, and 
therefore we cannot expect to find the ostium 
waxillffi to be of definite sue and location I 
have found this to be true 
In so far as the practical apphcabihty of drain- 
age into the nose from the maxdlarv sinus is 
concerned, it is the writer’s opinion that the in- 
ferior conchal crest is the structure which serves 
35 a barrier in attaining this end This crest is 
compact bone, thick m its lower part, and nses 
above the nasal floor at times as much as 10 
millimeters It is doubtful whether it is possible 
m many cases to remove the crest to the level of 
the nasal floor without undue trauma The use of 



rig 6 Photograph of section which shows the floor of 
the maxilla to be above the floor of the nasal fossa. A the 
orbit and contents, B the maxillary sinus with its floor on 
the level of the inferior turbinate bone F, C the floor of the 
maxilhn sinus, D the nasal floor, F the conchal cresL It 
demonstrates with what case drainage mav be obtained in 
such a case via the inferior meatus in contradistinction to 
that shown in the other photographs 


the Halle burr has been advocated (15) The 
writer has observed Halle’s technique as he 
operated and has personalh used it There is no 
question but what one is able to remove more of 
the crest by this method Whether the added 
trauma by the use of the burr compensates for the 
added drainage obtained must be questioned 
The surgical anatomv presented does not warrant 
its use, other than in a limited number of cases It 
possesses great merit in trimming roughened 
edges and completing a neat surgical procedure m 
the nasomaxillary approach as advocated inde- 
pendently by Canfield and Sturmann 

Of the 64 maxillarv antra sectioned in a frontal 
plane, the following facts were determined in 19 
it was clearly demonstrated that some part of the 
antral floor was below the most inferior plane of 
the nasal floor, in 21 the most dependent part was 
on the plane of the nasal floor, in 14 it was on the 
plane of the osseous conchal crest varying from 
the base to upper border, and in but 10 of the 
specimens was the floor of the maxillary sinus 
above the osseous conchal crest In addition 17 
of the antra were partially divided by septa, none 
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ALTHOUGH knowledge of the present da 7 tWr neuralgia thin in Injection. Again, to oer 
jC~\ methocU o*od for the iBeviitko of to- opfmoo, than itatetnenti are not ccly greatly 
gcminil neuralgia b widespread, there are, exaggenited but baaed open faulty anderttma- 
ncrertWe*, so miny conflicting views relating tog Alcohol injection*, espedtfly of the two 
to different aspect* of treatment in the mind* of fairer division* of the trigeminal none *br*)* 
both patient* and physician* that It ha* teemed give many month*’ relief from pain, prruded tkt 
mxth whOe to review our experience* in dealing were* frari irr fc*a wparfof It ther do Dot fhe 
with a fairly large group of individual* differing «w± rtDef It mean* either one of tao thing* 
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It la still a frequent occurrence to have Intel- lowing, we think, m a fair statement. If cat an- 
bgent patient* throw op thdr hand* In horror thoribe* believe that tbeae injections should be 


ALTHOUGH knowledge cf the present day 
method* o*od for the aflewation of to- 
gemlnal neuralgia b widespread, there are, 
ncrertinle*, ao many conflicting view* rrbting 
to different a*pect* of treatment In the mtod* of 
both patient* and physician* that it ha* aeemed 
worth whOe to review our expert ace* in tier hng 
with a faLriy large group of individual* suffering 
from thb malady and in ao doing to relate what 
our pohey ha* been In recommending vartoa* 
type* of medical tod surgical therapy 

It la still a frequent occurrence to have Intel- 
hgctit patient* throw up their hand* to horror 
when the ao called radical operation of sensory 
root resect lor b proposed. Many of them my 
that they hare been tcfd, either by friend* or 
phyudana, that thb operation should be under 
taken only "a* a la*t resort, not only became 
they have heard that it wa* cvUemely dangerou*, 
but because tboao who underwent this procedure 
were almost certain to be left with a ‘‘drooping 
face. It teem* almost incredible that either or 
both of these highly overdrawn Hatcroeoti ihoold 
persist today fa view of t hei r frequent refutation 
in medical hteretnre by Migran* who hive had 
the wide*t exp e rie nce with trigeminal nennlgia. 
It cannot be denied that there b always *otne 
degree of danger in any *nrgfcal undertaking, but 
the mortality to operation* for partial or total 
Kctian of the sensory trigeminal roof la, cr should 
be lea* than 1 per cent when the procedure k 
carried out by tboae who have been thoroughly 
trained to neurosurgery 

In regard to the facial palsy which h, apparent 
iy ao < 3 ten aaaodated to tha bv mmd with the 
radical operation, it mist be said In all fairness 
that thb does occasaooally occur although Its 
Incidence b certainly not greater than 5 per cent 
Furthermore, it 1* addom complete and fa the 
vast majority of patient* dean up promptly and 
completely within 1 or * week* In rare toatance* 
it may take longer but in oar own series there 
hi* not been a tingle case to which paralyab ha* 
been permanent. 

In cor trait to what ha* Ju*t been observed 
concerning dWtion of the trigeminal root, ooe 
tear* from perhaps an equal mnnber of patients 
that atoobof injection* axe cither of 00 vah» or 
that they are ao painful they would rather ha e 


even dther without an anesthetic or after a pre- 
liminary injection of novucam around the nen t, 
became if the patient b under general anestberi* 
there can be no co-operation a* to when the nerve 
k reached and the percentage of aocremfsl In- 
jection* b consequently greatly lessened. Thb 
mean* that a certain amount of pain meat bo en- 
dured, but we have found that try using small 
bore needle (it gauge) there b in the great major 
tty of case* oolv a prick when the ncedk pierce* 
the skin, and subaeqoeotly a *harp but usually 
momentary radktWpaln when tha needle point 
enters the nerve The biter k almost coaly 
Hke the pain which the patient ha* experienced 
frequently to the course of hb neuralgia and b 
dissipated within a few momenta by the immedi- 
ate inject ku d alcohol which contain* a little 
novocain. 

From the foregoing obaervatioc* it moat be 
evident why no hard and last role can be JaVi 
down ai to when injection or operation ihocld he 
advocated. Indeed, there are some patient* fa 
whom the affliction b fortunately bo mDri that 
they may require no treatment at all cr may per 
hapa be benefited by Inhalation* cf trichlorrthyl- 
ene. W will return kt*r to a tuber dbcu»ic*s cf 
these (object*. 


In order to institute proper treatment far the 
condition in question, a* in any other m* hdy 
one mast be '• * *, f* bi thtt the patient ha* hue 
tr^eminal neuralgia and not one cr another cf the 
atypical neurmlgb* or pains to the facial regfcn 
whki at ttmea may Simulate tic douloureux. S«v 

SSSSSSJSHra^Ss 
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eral of these atypical neuralgias were described in 
detail by Cushing (i), in 1920 Although the 
diagnosis maj be made almost at a glance when 
a typical paroxysm is observed, it is not always an 
easy matter, therefore, a few differential points 
concerning some of the commoner conditions 
causing confusion may be helpful 
Dental infections are common and small cavi- 
ties with foreign objects, such as bristles of a 
tooth brush may cause pam which simulates a 
minor trigeminal neuralgia Sinusitis can be ruled 
out by local tenderness and X-ray Facial in- 
juries usually ha\ e the history of trauma and are 
thus not readily mistaken, although one patient 
in the present senes had a recurrence of pam for 
several weeks m his nght lower jaw every time 
he ate or talked, 9 years subsequent to a total 
sensory root avulsion on the same side Examina- 
tion showed a complete anesthesia of the nght 
tngermnal region and a definite localized tender- 
ness over the angle of the nght mandible X-ravs 
disclosed a fracture of the nght lower jaw at the 
angle There was no history of trauma with the 
exception of the fact that the patient had eaten 
some hardtack the night before the pain started 
Transmission of pain in this instance must hav e 
been through sympathetic fibers 
Postherpetic neuralgia involving the tngemmal 
nerve usually clears up in several weeks m y oung 
individuals but in adults it may last for months 
or years with remissions The pains are limited 
to the branches involved and are more or less 
continuous However, they' may come on spas- 
modically' The etiology of such a neuralgia is 
implied by the history, and examination usually 
shows the scars of herpetic vesicles together with 
hy'peresthesia of the skin The diagnosis is im- 
portant because the pam is seldom if ever con- 
trolled by' alcohol injection or even postenor root 
resection 

Sphenopalatine or Sluder’s neuralgia caused b\ 
some infectious process of the sphenopalatine 
ganglion is probably relatively uncommon The 
pains are usually' at the base of the nose, around 
the upper jaw and eye, radiating backward to the 
ear and mastoid region, extending at times to the 
hack of the neck, shoulder, and upper extremity' 
Neuralgias attributed to the geniculate ganglion 
involve the sensory portion of the seventh cranial 
nerve causing sev ere otalgia The pam of glosso- 
pharyngeal neuralgia mv olves the tonsils, pharynx, 
and postenor part of the tongue It is the same 
type of pam as tngemmal neuralgia, but differs 
m its distribution 

Sympathetic pains are usuallv described as dull, 
aching, burning, or pressure pains v arvmg m in- 


tensity Thev seldom follow anv anatomical dis- 
tribution of nerves The orbit, cheek, and tem- 
poral region are usually involved The pains 
usuallv' last sev eral hours, and may persist inter- 
mittently for months The mtensitv usually 
vanes with the nervous stress of the patient 
Associated symptoms such as flushing of the face, 
increased lamination, and sahv ation are common 

Tumors- involving the gassenan ganghon pro- 
duce severe and usuallv persistent pam while 
examination rev eals the relativ e hypesthesia and 
later a sensory and motor paralysis High cervi- 
cal spmal cord tumors hav e been alleged to cause 
sev ere pam m the tngemmal region, but m these 
cases there are other associated signs and symp- 
toms, making the diagnosis possible if a careful 
general neurological examination is made. 

SYlIPTOMATOtOGV 

The subjective symptoms of tngemmal neu- 
ralgia are usually so graphic that the diagnosis is 
unmistakable A frequent story is that the pa- 
tient was seized with a sudden pam m one side 
of the face “like a bolt of lightning,” lasting for 
sev eral moments, leaving as suddenly as it came, 
with no residual aches or pains and reappeanng at 
frequent intervals The character of the pains 
are detailed bv different adjectives depending on 
the descnptiv e powers of the patient and the 
sev enty of the attacks, but all with the same mean- 
ing The pains come on in paroxysms of rapid, 
successive stabs confined to the limits of the 
branch or branches mv olv ed Some authors state 
that pams should always radiate to the v ery end 
of the branches at the median fine In our pa- 
tients, when paroxysms were severe, pam has 
extended to the peripheral limits of the nerve 
but in milder attacks this has not been the rule 
Too much emphasis cannot be laid upon the fact 
that there is practicallv always entire freedom 
from pam or discomfort betw een attacks There 
are frequently periods of remission during which 
time the patient is wholly relieved, or is fairlv 
comfortable for a matter of several days, months, 
or ev en v ears During 1 sev ere bout of pam, the 
paroxvsms van m frequency, coming on even 
few minutes or only a few times dailv A region 
of increased lmtabihtv commonlv called the 
“trigger zone” is often present and” when stimu- 
lated by washing the face, shaving, chewing, talk- 
ing, or smiling, a spasm is induced thus explaining 
the maskhke expression of the affected side of the 
face, also the accumulation of dirt as well as the 
peculiar headgear some patients use as a pro- 
phv lactic Other objectiv e signs than those men- 
tioned van with the individual Patients with a 
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highly nervous milnip may ckroocWrate their 
agony during *a attack by throwing tbansdves 
on the floor screaming and rubbng the face cm 
the affected aide. O then roorertoieJ may mercty 
nib their cfcedc or make a few chewing move 
menu, » topping any comeraadoa they are en 
giged In until the pain h*» left, and then rewme 
their converaation- 


ETIOLOOY 

The cacao of trigeminal neuralgia Ii unknown. 
Tbc moat piatndble theory would *eem to be that 
of Sit Wilfred Hank (6) who bebr.es that dental 
Infections are b all probability the underlying 
factor although It b aril recognised that once 
the neuralgia ha* started, removal of Infected 
teeth ha* no Influence upon It. Dandy feeb that 
e it e m* I pressure upon the aenaory root by tumor* 
or blood veaae.lt may at timea be the csiwe of tk 
douloureux. Multiple *clen*i* hai abo been given 
a* a poaalble etiological factor but ordy j caaea of 
thb malady have been found in oar acne* Tri- 
geminal neuralgia occur* moat frequently in pn 
tienta of middle or advanced are. In our group, 
60 per cent occurred between the area cf 50 and 
70 y eara and m er 90 per cent in patient* between 
40 to So year* of age. The youngest patient was 
1 6 and the oldest 93 when they came for treat 
ment. 
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Women were affected much more frequently 
than mm m our amea In the ratio of ahnoat 
exactly 60 t 40 per cent Fifty per cent occurred 
on the right aide, 45 3 P** cem t on the left, and 
4 1 per cent were bdaterial 
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Tb5 diviwoo involved alone moat frequently 
w*i the third, winch occurred in 4* pot cent of 
*11 caaea the aecorid divwion in *4 P« cent the 


•ecood and third together in J1.9 per cent the 
first and second together b 3J per cent (Table 
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We feel that to the present day there b m 
ideally perfect treatment for tngemmal Deunlgit 
becatrae although permanent rri*f cj pab can oc 
promised the patient there are certain diacouv- 
forta a*sodated with the numboem which moat be 
subatjtntrd for thb. In explanation of such a 
statement, however It mot be said at once that 
certainly 90 per cent of all periods who are now 
treated by modern method* would consider the 
treatment u moat «tbfactory and not regard the 
discomfort from numbness or paresthesias a* any 
particular hardship. Even daring the part dec 
ade, many thing* nave been learned which make 
tha treatment more comfortable and leaaea the 
pcmfbfllty of operative or poatoperatl e compb- 
catlocs. Preserving the mote*- root (5) and coo- 
serxatJoc of the ophthalmic fiber* (4) m the lower 
divbloo neuralgia* are *trikmg exam pie* directed 
toward thb cod Furthermore, the total or dtf- 
ferenrial bieetkn of the ganglion a* practiced by 
Harri* (7) ha* great po«ihfljtki b skilled hand* 
Finally the operation advocated by Dandy b 
which the nerve root b partially divided at the 
pons, has apparently reduced the resultant numb- 
ness to ■ very great extent, bat we behest that 
thb procedure I* *t least potentially more danger 
can than the accepted temporal roate. 

The treatment of trigeminal neutalgb may ia 
divided bto the conasrvathe and radical, tbe 
cmaervativ* mnbstmg b noo-operith and min- 
or opera ti e procedures, the radical b root a oi- 
boc. As already intimated, b order to obtain 
permanent reflef ooe mutt exchange pain foe a 
permanent numb am of tbe part involved Such 
an exchange a accepted cheerfully by the majority 
of patient* who grasp at anything which will end 
tbe cnmjdjthf pain. However it mnat be cm- 
pbajfxed that a few mfnd tbc numlrvas and 
parestben* following avubloo more than the 
previous pain and it b because cf thb small 
gro u p that ooe berftatea to adnae the radical 
operation before acquainting them thoroughly 
with the n ambries* by leas radical n***ares 
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Therefore, as with any other disease, the treat- 
ment must be suited to the patient and not the 
patient to the treatment. 

We do not adv ocate any single procedure, but 
wish to describe our own method of dealing with 
individuals having trigeminal neuralgia Patients 
usualh consult a neurosurgeon after cv ery pos- 
sible medical treatment has been tried The teeth, 
as a rule, have been removed on the side affected, 
although in recent years this has been less frequent 
since dentists recognize the malady and advise 
against this practice, if the X-ray shows no patho- 
logical condition Narcotics are frequently taken, 
but fortunately do little to relieve the pain, thus 
preventing drug addiction When the patient 
does come he is interested usually in getting nd 
of the pam immediately 

Treatment with tnchlorethylene If there is no 
question as to the diagnosis and the attack is 
mild, inhalations of tnchlorethylene are advised 
with definite instructions that 20 to 30 drops be 
placed on a handkerchief or piece of cloth and 
held closely to the nose The fumes are to be 
inhaled until no odor is detected, a matter of a 
few minutes This is to be done three times a 
da\ for two weeks, regardless of whether the pains 
are present or not, provided pam is not so intense 
that the patient should be in a recumbent position 
on one side or the other so that if they should 
become partly anesthetized, the hand will drop 
away from the nose, stopping the inhalation 

Ninety patients were given treatment with 
tnchlorethylene and have been followed carefully 
In this group, nearly one-half obtained sufficient 
relief so that they did not feel it necessary to have 
any other form of treatment for their neuralgia 
for periods of 6 months up to 6 years The re- 
maining patients obtained no relief or it was so 
slight that something more radical was indicated 
within a short space of time 

Alcohol injections If no relief is obtained from 
tnchlorethylene, the patient is then asked to come 
in for alcohol injection of the penpheral nerve 
trunk At no time is avulsion of the root advised 
without first giving at least one such injection 
This policy is followed for two reasons In the first 
place, it makes the patient acquainted with the 
numbness which must follow any surgical pro- 
cedure upon the trigeminal system This may 
seem to be a small matter, but experience has 
shown that some patients are greatly annoyed by 
such an anesthesia and the various sensations 
which accompany it These sensations are de- 
scribed as “burning,” “twisting,” or “like wires 
in mv face,” and occasionally are complained of 
as much as or even more than the original pam 


When an alcohol injection only has been per- 
formed, normal sensation returns to the area in- 
jected and later, when there is a recurrence of the 
neuralgia the patient is much more likely to be 
satisfied with treatment, realizing that after all, 
the discomfort from these paresthesias is not to 
be compared with the agonizing neuralgia pain 
A second reason for preceding root section by an 
injection is to make sure, m the occasional in- 
stances in which the diagnosis may be uncertain, 
that the patient has true trigeminal neuralgia, 
since it is now well known that division of the 
sensory' root of the trigeminal will not reliev e the 
atyqncal facial pains which simulate tic doulour- 
eux Both of these points as well as others were 
emphasized by Cushing (2) in 1920 

An alcohol injection can be performed quicklv 
m the office with immediate relief of the pam in 
all cases, if a fair hit of the nerve has been made 
At times, if two divisions are involved, mainly 
the second and the third, each is injected at the 
same session Usually, however, the affliction 
has started in one branch only but pam may 
“overflow” into the area adjacent In such cases, 
if an injection is made into the nerv e primarily 
affected, this “overflow” is practically always 
controlled 

Before alcohol injections are attempted, one 
must hav e a thorough knowledge of the skull with 
relation to the structures around the exits of the 
nerve trunks This can be obtained only by dis- 
section of the head and neck, as well as by inject- 
ing the nerve trunks in cadavers with colored 
solutions, m this way becoming familiar with the 
bony r landmarks and approximate depth of the 
foramina rotundum and ovale After one has be- 
come acquamted with these landmarks on the 
cadav er, it is important, if possible, to see injec- 
tions performed bv someone who has had experi- 
ence with the procedure and likewise to do injec- 
tions on patients under supervision A most 
important facultv to dev elop is that of bemg able 
to visualize deep structures in three dimensions 

For the actual injection a small instrument set 
is all that is necessary' This consists mas cubic 
centimeter Luer-Lok syringe, two No 22 gauge 
needles 3 inches long, a fine short needle for supra- 
orbital and infraorbital injections, a centimeter 
measure, a hemostat, a prepared solution of So 
per cent alcohol containing 1 per cent of nov ocain, 
and a little bone wax to use as a marker on the 
needle For all injections the patient is asked to 
he flat on the back on a table of sufficient height 
for the operator to be in an easy position For 
deep injections of the second and third divisions 
the patient’s head is turned well ov er to the oppo^ 
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of the injection depend* on thdr co-opera tlou. 

It Is not necessity for the oper«tor to dean op xygcmatlcprocesa The pa ties t fa then instructed 
or to we rubber gloves for ghiog injection* in the ococemlng the Procedure by Me* told that there 
m a nn er to which we have become accustomed. wGI first be a Might pnek ■■ the akin fa pfcrccd. 
Our preparatory routine fa u follows Tbe jtenie after which no great ducomfort will be left until 
injection art i» opened and with the rienle bexno- the nerve b entered, when there ibooid be crperi- 
■tit con tuned In the wt an appropriate needle U enerd a pain itmilar to tbe neuralgic pain which 
ad jutted to tbe aynnfe If an Injection t the ordlnarfly radiate* down the lower jaw to the cfcfn 
far* torn avale o rotund am fa contemplated, a bat or to the front of the tongue Patient* ait toM 
of boon a ail* pinched around tbe needle, centi- particularly to let tbe operator know If pain rach- 
meter beyond tbe usual depth at which these ate* upward into the temple or backward toward 
atntcturei are reached Two cubic centimeters of the ear because a. ben radiation o ccur * h the* 
the 80 per cent aicohof mixture fa drawn into the direct! or* t mean* that tbe needle ha* Impinged 
f yiiug e after which tbe awwcprUte area on the upon tbe meningeal artery of tbe etataehian 
pattern a cheek is fterfhxed with 70 per cent ako- tube respectnel} 

KoL A amah piece of game dampened w th Tbe Menle game t» now rrmoied from tbe 
aicijiol a placed over the art* to be Injected m cheek and tbe needle i i n er t ed just below tbe 
order that landmark* ma\ be palpated through aygomabc notch at the point where a flight ru- 
tin*. TH* approaches wh ic h we aw to the for*- print will ha\e been left trr the palpating finger 
men ovale and foramen rotundum are essentially pceaaed upon tbe gauxe "the needle a directed 
tbe fame aj those dewnbed by H ariri and Harrfa ihghtly upward and backward and at a depth ri 

Thni dmsiM tnjMtHM For thu procedure the 4.5 centimeters, tbe erve tr unk mav be reached 
bode war marker should be placed on tbe Deecfle upon the first attempt (Fig* and *) If r°fa 
at a (balance of j 5 centnneten from the point, radiate* correctly a drop cr two cf alcohol fa 
thu* giving centimeter leew y between thn Injected Thl* cause* a medeotarr w\oe pals 
marker and the depth at winch the nerve should over tbe course of tbe nene, b 1 1* followed tu- 
be reached. The »} nnge * th attached needle t* medatdy bv numbnew and cessation of pain. U 
taken m one hand, while tbe index finger of the tbe nene a not reached at tbe uaual depth, <xa 
other palpate* through the rterxk game the high- practice a to withdraw the needle centimeter cr 
e*t pant of the notch m the lower border d the two and then direct t *omewhat forward » a* 
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Fig 3 Two views of skull to show various landmarks and relationships with 
needles inserted for second and third division injections 


to come down upon the external pterygoid plate 
This is an essential landmark because the foramen 
ovale lies just postenor and slightly medial to it 
(Fig 3) With this orientation the needle is 
again withdrawn somewhat and directed a little 
backward until the nerve is entered as evidenced 
by pain radiation It may be necessary to repeat 
this process several times, and also it must be 
remembered that there are slight variations as to 
the depth at which the foramen hes In some 
individuals it may be reached at slightly less 
than 4 s centimeters, and rarely at a depth as 
great as 5 centimeters from the skin 

When the nerve trunk has been entered and a 
few drops of alcohol injected, the patient’s lower 
lip near the median line is tested for anesthesia 
This should be done with a pinpoint and the 
patient’s eyes should be closed If a fair hit has 
been made, the sensor} 7 loss is almost immediate 
on this portion of the lip, the lower gum, and half 
of the antenor two-thirds of the tongue Having 


determined this, we then inject about 1 cubic 
centimeter of alcohol very slowly, often pushing 
the needle gently inward for a millimeter qr two 
during the process in order to be sure that the 
substance of the nerve is wholly injected The 
needle is then withdrawn and pressure made over 
its point of entrance with stenie gauze in order 
to prevent oozing The patient is now asked to 
open the mouth If injection of the third division 
has been complete, the lower jaw will deviate 
distinctly toward the affected side 

One further point regarding the injection should 
be noted At times when the needle is m the 
proper position and depth, there is no radiation of 
pam down the jaw but severe pain is present at 
the tip of the needle This happens in a fairlv 
large percentage of cases A drop of alcohol mai 
then be injected and it usuallv brings on the 
radiation of pam followed bv numbness, indicating 
that a fair hit has been made The reason care 
should be taken in injecting onlv verv small 
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i mount* slomly la that it time* tbe point of the 
needle entm the foramen ovale unwittingly If 
the point happens to be In the anbaiadmcid space 
around tbe ganglion and alcohol 1* Injected severe 
reaction* a* aeD a* permanent damage mar be 
done If, cm the other hand only a drop ha* been 
Injected and the patient develop* nystagmus, 
viW ting, or other untoward symptoms, the needle 
ahould he a Uhdrawn. The resist* nee with which 
the alcohol enter* b usually a reliable Indicator 
a* to whether tbe needle t* In nerve tissue pro- 
vided, o f course, that the position and depth are 
proper, at »eD a* tbe definite radmtiou of pain 
Should tbe patient complain of severe pain In the 
ear a* the injection U started, it may mean the 
alcohol i* entering the eurtacidan tube or ha* 
■truck a email branch from tbe tr ig em inal which 
Innervates tbe ear Reference to Table I\ show* 
that of 6oo alcohol faje ct i on a , 145 cr somewhat 
over half, aero given t the third division 


TABLE I\ — WUMBtl AJTD TYBE 
OT D4JXCT10N1 

jd difwasu J4{ j6 

»d (lirf 98 MS 

Lafraorbitrl 14 7 *4 4 

Gangtaw 8 

The a erage period of reive/ from third dhinoo 
m)ecl*on* a a* 43 months, the *horte*t period 
he-mp 9 month* and the longest 8 v ears (cf 
Table \0 


TABLE \ — AVEXAGE BELIEF BlOlt Dfjrcnxra 
WITH ALCOHOL 


BarusorMtal 

laUM*L*U] 


SttnJ dhisttn i jtc turn Trignnfaal neuralgia 
Involved the superior maiDlary fcrajxh in 34 t 
per cent of onr cases Pain may be controlled 
other by a deep Injection at tire foramen ro- 
tondtnn or at the Infraorbital foramen depending 
entirely trpon It* distribution. The bfirortaul 
Injection is usually sufficient If the roof of the 
mouth b not involved. Smce thb forarrwn b 
mote accessible thin the rotundom, such an In- 
jection b relatively s imp le and, therefore, mere 
frequently choaen 

In doing tbe deep injection at the foramen 
rot nudum. It i* ocr custom to o*e only tao of tbe 
described route* the anterior approach, *o called 
became the needle enter* the pterygomaxiDary 
fissure antmor to the corooefd proem of the 
mandible while poatenorly to tbe enroooid b tie 
posterior approach. The anterior arprtwrii b 
more direct and usually more successful Flow 
ever at times. It b bnpoaalble to reach tbe pteryro- 
nwzUlaiy fiwnt became of tbe overhanging edge 
of the m a iffl a , and fa such patients the posterior 
ajxraach may be easier 

The same preliminary procedure* as fa the 
third division Injection arc used for the deep 
second and Infraorbital procedures, fa that tie 
patients are given no preftrafaaiy medication snd 
the skm b sterilized with to per cent alcohol. 
In the antmor approach, toe needle is p r et d 
through the skin just beneath the anterior por 
tioo of the ijguma and anterior to the aroooid 
process, as shown fa Figure 4 Tbe needle pas«s 
medially at 40 degree angle, anterior t the 
corcnold procesa, and imme diately poster** to 
tbe maxillary process. As it enters tbe ptetvgo- 
marUlary fissure, which is a narrow opening abwit 
o 3 centimeter wide. It usually strikes the et 
terml pterrgosd plate behind or tbe postericr 
herder of the maxSla fa front- The nerve, as a 
rule, ■ reached at 5.5 centfaneten depe ndin g of 
course, on the width of the face of the pa dent 
(see Fig 3) It b important that one sbcwld not 
go deeper than 6 centimeters at any time, became 
f possible injury to important structures, espe- 
cially tbe optic nerv If the external ptengcad 
plat ts struct, it can be used u s valuable land- 
mark, the fcaaroen rotandum lying snterk* and 
075 to 1 centimeter deeper If the postrrkr 
portion of the maxtBa is reached before entering 
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the piers gomaxilhrv fissure, it ssill also sene as a 
guide, keeping in mind that the fissure in which 
the ners c hes is bounded b\ the nvmlh antenorls 
and the external ptcngoid plate jiosLenorlj B\ 
gentle manipulation of the needle, the nerse will 
be reached, if no unusual bony prominences make 
it impossible Throughout the procedure, one 
should hn\c a mental picture of the deep struc- 
tures As soon as the needle enters the none 
tissue, a spray of pain wall be felt along the course 
of the nerse Here, again, only .1 few drops of 
alcohol are injected at a time, \f complete aues 
thesia of the upper lip, ala of the nose, and roof 
ol the mouth is obtained, 1 ora cubic centimeters 
more is then injected slow Is The rood reliable 
place to test the anesthesia obtained is on the 
upper lip and the ala of the nose, v hile the patient 
has the ev es closed 

When the roof of the mouth and gum is not 
involved, the infraorbital nerve is injected as it 
comes out of its foramen This is rclatnek 
simple because of its position It is located ap- 
proximately o S centimeter beneath the inferior 
orbital nm and 2 5 centimeters from the nudlinc 
Instead of having the face turned to one side, it 
is easier to ha\ e the face straight up The index 
finger of the left hand is placed firmlv over the 
infenor orbital ndge so as to avoid injuring the 
eyeball and surrounding tissue bv having the 
needle slip over the born, rim The point of the 
needle is then inserted into the nasolabial fold 
about 2 5 centimeters from the midline, directing 
it at a verv acute angle toward the infraorbital 
foramen As a rule one has no difficulty in telling 
when the Up of the needle enters the foramen As 
it does so, the patient immediatclv complains of 
a spray of pam radiaUng to the ala of the nose, 
cheek, and upper lip The alcohol is then inject 
ed, a few drops at a Umc, anesthesia usually 
resulUng immediately Frequently, however, the 
infraorbital nerve branches before it leaves the 
canal, thus making it necessary to probe gently' 
until the Up of the needle enters As it docs so, the 
paUent immediately complains of a spray of pam 
radiating to the ala of the nose, cheek, and upper 
hp The alcohol is then injected, a few drops at 
a Ume, anesthesia usually resulUng immediately' 
Frequently, however, the infraorbital nerve 
branches before it leaves the canal, thus making 
it necessary to probe gently with the Up of the 
needle and to inject a few drops each time the 
paUent has a twinge of pam Dunng the pro- 
cedure, it is a good pokey to keep firm digital 
pressure in the immediate vicinity of the needle, 
prevenUng hematoma formation because injury 
to the mfraorbitxl artery' is at times unavoidable 


Such pressure also prevents the backing up of 
alcohol in the superficial subcutaneous tissue 
This is important as alcohol in this region may 
cause a drooping of the upjicr hp due to injury of 
the facial branches In some individuals the bone 
covering the maxillary smus is of paper thickness, 
thus allowing the point of the needle to enter the 
smus wath the least pressure This happened once 
in this clinic v.ithout harmful results and prob- 
ably w ould hav c been ov crlookcd if bloody' alcohol 
had not escaped from the nostnl on the side of 
the injccUon as the patient stooped over to pick 
something up from the floor immediately follow- 
ing the injection There have been 150 second 
div ision injections in our senes, the av crage penod 
of relief being 124 months, ranging from 6 
months to 3 years (1 able V) 

T he first di\ ision can be injected at the notch 
in the supraorbital ndge The results are not ns 
satisfactory as supraorbital neurectomy because 
the supraorbital nerv es usually fan out over the 
supraorbital ridge, making it difficult to stnke all 
the fibers with alcohol Only twelve supraorbital 
injections were performed, the average relief from 
these being 6 months 

There have been occasional slight complica- 
tions of alcohol injections such as hematomas, 
temporary dizziness, and headaches, and m one 
instance transient nystagmus and diplopia Two 
patients had sixth nerve palsies lasting for an 
hour or two and one patient had temporary dila- 
tation of the pupils after a third division injection 
Only one patient was advised to enter the hos- 
pital and that was because of dizziness, nystag- 
mus, headache, and diplopia following a third 
division injection m which the tip of the needle 
must unwittingly have entered the subarachnoid 
space surrounding the ganglion The reason for 
this assumption is that the entire half of her face 
became anesthetic, lasting one hour The patient 
wus entirely' well the next morning and had no 
ill effects 

The real objection to alcohol injections is that 
they give only temporary relief The patient 
realizes that the pam will return sooner or later 
and is, therefore, more or less apprehensive of this 
fact The other objections are that they are pain- 
ful and in certain individuals the nerves cannot be 
readied properly because of scar formation from 
previous injections or because of abnormal bony 
protuberances, especially in the region of the 
foramen rotundum 

There are no contra-indications to alcohol in- 
jections with the exception of local infections m 
the skin or tissues through which the needle must 
pass 
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G* *[tle* *}ectl*+s In regard to InJeclSoc of 
the r*a*m*n ganglkw iudf we fed that ante* 
one &** beeorne especially proficient with thfa 
deQatle procedure. It fa probably more hax*rdoc* 
than the usual sensory root avuiaJce when the 
latter fa carried out by a properly qualified tm 
gtoci. ReUti -dr few attempts hare been nude 
to fnfect the gangOoo to this dlnlc, the total 
number being twd t- Tbejjr were done either 
because the patient rduar-d operation cr ni 
pfcyaJcaBy unfit for operation. 

Peripheral rvoreclotnle* are performed onhr 
when pairta are Etnfted to the aopracatJul divi- 
sion. Two to four 5 rare rebel b obtained in thl* 
way The procedure fa very afanpfe and may be 
repealed sev era! time*. The neat advantage of 
this operation b that it avoids the dangere of 
keradtb that may follow a complete emery root 
avofakn. 

Srawey raof sycralia a. A rigid rale b followed 
in that no patient* are operated on for auction of 
the actuary root witboat making them tborwaBr 
acquainted with the namtraeia ol the face widen 
wilj Inevitably foiknr Thl* fa done br ghi ng at 
leart one alcohol Injection. The numboc** itaeif 
b ancomfortabie and the feeling cannot be appre- 
ciated by men the moat Intettfgeot patient* until 
they have actually experienced it. When they 
ha e been made to reallx* that nombneaa ol the 
face fa Infinitely better than the preview* pain or 
if injection* become too difficult became d tear 
tuaoe the radical operation fa advfaed The 
treatment of trigeminal neuralgia b ooe of dec 
tion and therefore, if good result* are obtained by 
aknhof injection* wMeb are entirely without 
danger to the bond* of the experienced, there 
aeem* to be no particular reason for demanding 
that the patient ha e a rernwry root aruhicc. 
Several thing*, however moat be kept In mind 
and there are that, if the patient u ywm* and ha* 
a reve re make neuralgia, it is hardly fair to a*k 
him to go tnrwgh year* of more or leaa painful 
akohed tnjectkm* The knowledge that the pain 
fa bound to recur and the necessity cf resorting to 
an injection each time thfa happen*, fa by no 
means conducive to maintaining the proper frame 
of mind to compete in e\ cry day boxiawt. On the 


other hand, in many patients bej ood the age of 

S jein, a rtnric Injection may ree them eee- 
taHy thrtwgh thdr allotted span of hfe without 
resorting to a more radical procedure 
The technique ured In the sensory root a ufaioo 
will not be described here u ft fa the fame as that 
nred by practically all neuraaorgcoo* and aerml 
weO Dhatrated article* have been written on thfa 
subject. The operation ha* been performed on 
jjt palteiU daring the part to year* witboct a 
fatahty I n all balance*, the tempore! route wa* 
employed. The compile* doc* were miner with 
the exception of the rare derekpment of krralitfa 
In appnnuaatri) t per cent if there to where 
complete root a uiton w*» practiced while per 
ha pa another < per cent considered the subsequent 
narertheafa altnort as bad u the original palm 
Naturally it b the* patter* that male the 
neuroaurgnm hesitate in advfateg the radical op- 
era ticc without prevtoeniy acquainting there with 
the numboesa by alcohol injection, now rrn the 
great majority of patient* are nwsrt appreriati e 
and grateful, making the operation ewe of the 
moat aatfafsctcry that a surgeon can perform. 
A temporary facial pafay occurred In 6 patient* 
during the earlier yean, but thfa corapfleatian 
ha* not been noted during the part 5 jear period 
Whenev er the firrt divbJon has been indaefcd la 
the root resection, the meat meticulous peat 
operative care ol the eye cannot be too greatly 
ernphatlxed- The patients on thdr dbchsrge from 
the bespits! are tortructed to wear specially trade 
glasses t serve t keep the cornea free from 
trauma and aregi en written direction* as to the 
care of the eye d any nrqfckxi of toftananatte 
arises 
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END-RESULTS WITH THE WATKINS’ INTERPOSITION OPERATION 1 

HOUSTON S EVERETT, M D , Baltimore, Maryland 

T HE treatment of uterine prolapse and cys- operation Following this rule we have had no 
tocele in women past the menopause perhaps cases of pregnancy in the past 18 years Con- 
seems an old and time worn subject, for it is trary to Ward, we do not find that the degree 
nearly 35 years since Watkins first described the of prolapse matters and use the operation for 
method which we largely use for the treatment of complete procidentia as well as lesser degrees of 
such cases A review of the recent literature and prolapse 

transactions of societies, however, reveals that Most of the members of the department restrict 
gynecologists are still divided between more or the use of the vaginal hysterectomy to those cases 
less ardent advocates of this method and those in which some utenne pathology makes hysterec- 
who oppose it Many of the opponents prefer the tomy advisable In the younger women we use 
Mayo type of vaginal hysterectomy and some still a combination of the necessary vaginal repair 
use a combination of vaginal plastic repair with with abdominal suspension of the uterus, the 
abdominal suspension of the uterus No less than Mayo modification of the Gilliam technique being 
four articles upon various phases of this subject used 

have appeared in a single journal 1 within a recent In the preparation of this paper I have studied 
6 months’ penod, ample evidence that the subject the ultimate results of the interposition operations 
is still one of active current interest In one of done during the years 1927-1931 inclusive, and 
these articles Robert T Frank states that he uses also, for sake of companson, the results in the 
the interposition operation only occasionally in much smaller senes of vaginal hysterectomies 
cases with large billiard ball cystocele and without done dunng the same penod There were 68 of 
marked prolapse His most frequent procedure the former and 26 of the latter operations done 
has been plastic vaginal repair and ventrofixation, dunng this time I have been able to obtain recent 
but he reports only 66 per cent satisfactory results follow-up information on 48 of the patients who 
in a senes of 414 cases In the discussion of a re- underwent interposition operations and on 17 of 
port of “Two Cases of Pregnancy Following the those who had vaginal hysterectomies 
Watkins Interposition Operation” by Dr Carl H Of the 68 patients who had interposition opera- 
111 , of Newark, before the New York Obstetrical tions, all but 9 were 45 > ears old or older, and all 
Society recently, Dr B P Watson unreservedly but 9 were at or past the menopause The oldest 
condemned the procedure in the following words patient was 78, the youngest 26 Two patients 
‘I believe that all of these complications could were over 70 and two under 30 
have been avoided had interposition not been Sixty of the patients were white and eight 
done I regard it as a bad operation ” On the coloied We have noticed over a penod of years 
other hand, Coventry and Moe have reported m a clinic treating a large number of colored pa- 
69 perfect anatomical results m 70 operations tients the relative ranty of conditions requiring 
and m 66 all symptoms were entirely relieved vaginal plastic work m this race 
Laws, of Phdadelplua, reported one fadure in 33 There was one nulhparous patient in the senes 
operations and one in whom the number of children was not 

We have found the interposition operation when recorded The average number of term deliv enes 
used m properly selected patients a most satisfac- was4 3 Fourpatientshadhad ten or more children 
tory procedure Dr Thomas S Cullen has been The symptoms of -which the patients complained 

one of its most ardent advocates for years, and were the usual ones in such a group backache, 
under his championship it has become very popu- dragging sensation m the pelvis, dysuna, fre- 
lar among most of the members of the depart- quency, constipation and evidence of prolapse 
ment, though we do have one or two rather ardent The extent of the various anatomical defects m 
advocates of the vaginal hysterectomy the 68 patients is shown in the accompanying 

We restrict the use of the interposition to pa- tables 
bents near, at, or past, the menopause, except in In addition to the interposition operation, the 
an occasional case where future duldbeanng is cervix was amputated m 48 patients In all except 
strongly contra-indicated In such cases, of course 3 cases a perineorrhaphy and posterior colpor- 
a careful tubal sterilization is done at the tune of rhaphy were done In these 3 cases the penneal 
’Am j obit. & Gyuec, relaxation and rectocele were so slight as not to 

'From the Department of Gynecology of the John, Hopkin, Umvenltv indHospital Paper pnsented before the Bay Ridrc Medical Society 

Brooklyn Nnr York May 9 1933 * 
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Nw 

SeasD 6 

Unhnlt 

J-* r r* »9 

require repair Tubal ateniLratkm * u conddcred 
sdvhabfc And m carried out la 6 patient* 

The operation* were performed by 1 1 different 
operator* Thirty five of them were done by 5 
different member* of the rfslting *taff and the 33 
remaining by the rarkxa rciilent* and assretant 
resident* during the period under cowlcieratioc 
Thfc* fact d£*po*e* <J any cridaam or objection 
that might be offered that the operation r» coe 
capable of being performed only oy operator* of 
long experience and auperlor akifl, for whGe the 
reudenU and asahtant resident* In our depart 
meet are all men with 4 to j year* of thorough 
postgraduate training in pathology anatomy and 
aorgneaJ lediniqae, they are aliJJ serving in ip^mv 
tlcnhlp in t> neooiogteal surgery 
txaxruM 

One cf the 63 patient* died of pulmonary em- 
bol ut daring pemtependrt cOTralescesce. The 
67 other* were djumarged a* well, to far u their 
gynecological cooditama were concerned after an 
a crage convalescence of ti dsv* Ttah perhaps 
may taper** acme •* 0 rather rwofoeged penod rd 
postoperative convalescence bat oar attitude la 
the treatment of such aw u that »t art dealing 
essentially *nth a henna, and that one of the mo*t 
important factor* In treatment t* to relieve the 
repaired •taittarc* of all pormbie main until 
ample dme ha* elapsed for thorough beahag We 
therefore make t a practice to keep such patient* 
In bed for fully * week* fallowing the opera tioc 
aad then permit them t gel op and about, ery 
gradually over a period of •eretal day* 

Of the 67 patient* discharged, *e have been 
able t obtain recent data on the ultimate result 
la 4S Of the»e all but * had cecelknt anatomical 
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result* In* after 5 >r*u*of complete relief, there 
era* recurrence of moderate probfoo*. In both of 
these the anginal prolapsu* wa* of the second 
degree. None of the 10 patient* foOoaed who were 
originally fuKermg from complete {woddenth 
ha* had a recurrence. In 4 patient* with perfect 
symptomatic re*clt* and perfect cure of ortocek 
and prolapra, It a a* found 00 ecaminarfoo Hat 
there waa *tffi *bgh t rectocrie abo* c the perineum- 
In the*c the pcatenor repair wa* probably not 
carried *nf5aet«br high t reduce the rectocek 
eompirttly but a* the patient* were entirely free 
from *yn3ptotn» the result* may be cora&krrd 
aathlartory Three patient* creMpblm! of djv 
pareunia In all of the* the result cf the inter 
position wa* perfect, but a too extenahe perfneoc 
rhapfcy had resulted in a rather «nnJ1 intreitn* 
Nine patient* *tjB complained of ww frequency 
and dysun* In of these the symptom* sere doe 
t the presence of a urethral caruncle which has 
been removed by fidgurataao with subsequent fe- 
tid The other* had all bad cwaidertble frequency 
and dy»oria before operatwm and the symptom*, 
though *UU present, ha e been much less annex- 
ing since Four of them had definite urinary 
mJedicai* for which they recti ed treatment* 1 b 
tamrmry then ac may aay that » cases may be 
considered araatnfactcry because of recurrence 
after 5 year* In 3* the results have bees perfect 
anitocncaUy and symptomatically In 14 the rc- 
sult* have been satrefactocr but cannot be 
considered perfect becatae cd »hght residual 
lymptcan# or ihghl anaicamcal defect* cwt roaDy 
associated a tb the tnterpcwiioo 
In Shaw repoeteu the rctulu of the t*mc 
operation foe the same chrac up t that time. He 
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was able to obtain data on onlv 58 of 1 1 8 patients 
Of these 21 had been operated upon since 1915 
and among these 21 there was 1 failure Among 
those patients operated upon pnor to 1915, he 
iound t2 failures, but it is quite evident from his 
report that in the earlier \cars the careful selec- 
tion of patients as regards age, etc , now prac- 
ticed was not adhered to Tor instance, 34 of lus 
patients w ere under 40 y cars of age 
Brulv , in 1925, reported a senes of 4S followed 
patients operated upon b\ Dr 1 homas S Cullen 
In 47 of these the result was entirelv satisfactory 
while in one there appeared after 10 scars a recur- 
rent prolapse of the nntenor vaginal wall This 
was repaired vith excellent result 
If now we add Shaw s 2t patients since 19x5, 
Bradv 's 4S, and the present series of 4S, w e ha\ c a 
total of 1 17 properly selected patients treated by 
this method in whom c\ idcncc of recurrence could 
be found in only 4, or approximatclv 3 5 per cent 
In m\ smaller senes the 2 failures give a percent- 
age of slight!} more than 4 per cent 
Now let us consider for a moment the smaller 
senes of 26 vaginal hysterectomies done dunng 
the} cars 1927 to 1931 inclusive These 26 opera- 
tions were done b} 9 different operators, 14 of 
them were done bv 4 members of the visiting 
staff, and the 12 remaining by the 5 residents 
dunng this period Equal care was exercised in 
the selection of these patients for operation as in 
the preceding group The patients with one ex- 
ception were all near or past the menopause This 
one was 34 } ears of age and in addition to descen- 
sus and a large cvstocclc had been suffering from 
persistent menorrhagia for 2 rears The oldest 
patient in the series was 70, the average age was 
cxactlv 50 In 13 of the patients the operation 
was chosen in preference to an interposition be- 
cause of some utenne pathologv requiring remov al 
of the uterus, and in the 13 remaining it was the 
operator’s preference 

In 11 of the patients the prolapse was of first 
degree, in 7 of the second degree, and in 8 there 
was complete procidentia The 26 patients were 
all discharged as well after an average convales- 
cence of 25 days This increased average of 
convalescence is due to three patients whose 
convalescence was greatly prolonged by complica- 
tions One of these had bronchopneumonia, 
another had bilateral thrombophlebitis, and the 
third developed a rectovaginal fistula, which was 
later successfully closed 

We have been able to obtain recent data on 17 
of the 26 patients In 12 the anatomical result 


was good, while 3 showed recurrent cystoccle, and 
2 others prolapse of the vaginal v ault In one of 
the latter there was also a large enteroccle Of the 
12 with good anatomical result, 4 complained of 
urinarv symptoms 

We hav c then practicall} 30 per cent of anatom- 
ical failures with vaginal hyslcrcctomv as opposed 
to approvimatelv 4 per cent anatomical failures 
with the interposition operation The criticism 
cannot he offered that the failures wath the vaginal 
h}Stcrectom} were due to inexperience of the 
operators, for 2 patients in whom failures occurred 
were operated upon bv the same operator and 2 
others by another Both of these men arc surgeons 
who have had long experience and have superior 
skill and one of them is probabl} the most ardent 
adv ocate of the procedure to be found in the de- 
partment 

In summary, then, I believe I am justified in 
saying that in our experience the Watkins’ inter- 
position operation is the procedure of choice for 
the treatment of prolapse of the uterus in women 
past the menopause. It is preferable to a combina- 
tion of vaginal plastic with abdominal suspension 
because it is a shorter and simpler procedure and 
avoids the increased nshs incident to laparotomy 
The combined operation, however, is the pro- 
cedure of choice in women during the child- 
bearing period The interposition is preferable to 
the vaginal hysterectomy because, in our experi- 
ence at least, it gives better permanent results, it 
n> easier to perform, and, in eases in which there 
happens to lie a recurrence, a second repair is 
much simpler with the uterus still present We 
can find no reason for considering an advanced 
degree of prolapse a contra-indication for inter- 
position, for in all eases with complete procidentia 
whom we have been able to follow the results were 
perfect We believe that vaginal hvstcrcctomy 
finds its chief use in eases in which a repair is 
necessary for the cure of cystoccle and prolapse, 
and the removal of the uterus is at the same time 
indicated 

BIBLIOGRAPHY 

r Bradv, Lfo Surg , Gyncc. &. Obst , 1026, 43 47G 
1 Coventrv,W A , and Moe, Russel j Am J Obst 

A Gynec, 1931, 25 257 

3 Trask, RobertT Am J Obst A Gynec., 1932, 24 574 

4 Laws, George M Am.J Obst &.Gynec., 1932, 24 S64 

5 Sjtaw.H N Sum, Gynec &. Obst., 1922, 34 394 

6 Ward, George G Kellj ’s Gynecology Ch xix New 

York D Appleton and Co , 192S 

7 Watkiks.T J J Gynec. A Obst., 1899, 13 520 

S Watsov, B P Discussion Am J Obst A Gyncc., 

1932, 24 94s 



EDITORIALS 


SURGERY GYNECOLOGY 
AND OBSTETRICS 


Alltx B. I* TO, JJ D 

Editor 

Lovu. Dsns, M D 

tartiUUM 

Derma C. BAisoot, !LD 

A**»ckte. DSUvtU SUfl 

SOTOIIES, JMJ 


DIVERSION OF (/RIME ABOVE 
LEVEL OF BLADDER 

r f the not too distant part a wry cooakleT 
able number of patients with bladders 
wrecked beyoad repair have either lived 
In grave discomfort or even torture or gone 
to their deaths from renal tosqfEdeocy and 
Infection. Daring the past 15 year* much 
attention haa been paM to various methods 
of diverting the urine all of them presenting 
tome difficult/ and therefore requiring a con 
aidcraWe period of study Id order to assess 
their value. Although there are many patients 
for whom such procedures are desirable, the 
■umber coming under the obrervatioo of any 
one surgeon is rarely large enough to warrant 
conduilocs esetpt after the lapre of consider 
able time Furthermore we are concerned 
here not with immediate results, not with 
mortality but with morbidity and late quad 
permanent results The lapse of time and the 
accumulated experience seems to me now to 
warrant amte statement In regard to the place 
of these various procedures 

Granting at the outset that the bladder is 
eilher worthless, aa in the emte^ of tbe extreme 
congenital deformities of exstrophy and com- 


plete epispadias, or damaged beyond repair 
by I nflammat ory processes, such as chronic 
interstitial cystitis and tuberculosis, or threat 
wring death from a lesion of fta own, as in the 
case of cancer tome (gvtnfcm of tbe tmoe a ilh 
or without cystectomy— Indicated rarely ex 
cept for exstrophy and cancer— U detriy fodi 
cater! 

We have at 0111 disposal three methods 
nephrostomy uretero-enterostomy and cuta- 
Mcms orrl med otuy 

Nephrostomy may be ttsed a* an Interne- 
diate step fn the re-arrangement of damaged 
oretm in which temporary diversion fa Irah 
cated. It la, I beDeve tardy the best method 
for permanent diversion since It fa not notably 
more certain to preserve the Integrity of the 
kidney and fa more Inconvenient than cuta 
newts ureterostomy 

There remain therefore the two other 
methods. Implantation into tbe bcrwtl or Im- 
plantation into the skin. It il interesting to 
note that the mortality and immediate results 
of uretero-enterostomy have apparently been 
importantly better In the United States thin 
in Europe where the operation has bear axi 
ridermbfy abandoned by many eminent experts 
on the ground of Its high mortality wUch has 
often been in the neighborhood of $0 per cent. 
As compared with this there are considerable 
series of caves In this country showing a oor 
tality below 5 per cent This difference has 
arisen I think from the different selection of 
patients. Space does not htre permit a df«- 
cu«i*icm of tbe principles of selection, but it 
seems to me quite dear that the cares rutUblc 
for uretero enterostomy will be almost in van 
ably (bore in which the ureters are substao- 
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tially normal, and that the attempt to trans- 
plant grossly abnormal ureters is likely to be 
followed by a much higher mortality and less 
satisfactory results 

For patients with normal ureters, where the 
operation can be done by moving one ureter 
at a time, the mortality and immediate results 
are satisfactory The morbidity and end- 
results, although still in doubt, show, I believe, 
that the kidneys continue to function reason- 
ably satisfactory over periods in excess of ten 
years On the other hand, there is no con- 
vincing array of cases showing that the kid- 
neys remain stnctly within normal limits after 
transplantation of the ureters by any method 
We ought not to assume on the basis of the 
present evidence that uretero-enterostomy 
enables the patient to continue indefinitely 
with an entirely normal upper unnary tract 
Some degree of dilatation almost universally 
associated with some degree of infection is the 
rule 

For the patients with grossly abnormal 
ureters, cutaneous ureterostomy has, I think, 
been shown to have a lower mortality and a 
relatively satisfactory result Many of these 
patients already have infected kidneys All of 
them — by definition — will have some dilata- 
tion of pelvis and calyces If the operation is 
technically well earned out, and particularly 
if a fair sized catheter is kept permanently in 
the ureter up to the level of the renal pelvis, 
these patients are dry, comfortable, and can 
live effective lives 

Briefly summarized, nephrostomy is at its 
best m draining the kidney while some re- 
arrangement of the ureter can be planned 
Uretero-enterostomy is at its best where the 
ureters are normal, and will be most useful m 
congenital anomalies, in certain m Junes of the 
bladder, and m a few cases of chrome inter- 
stitial cystitis It may be used as a prelimi- 
nary to total cystectomy for cancer, but will 


here carry a higher mortality, since both 
ureters must be moved at the same time, and 
it is desirable to do the cystectomy either at 
the same sitting or after a brief interval This 
is a grave surgical undertaking Cutaneous 
ureterostomy is at its best m cases in which 
the bladder has ceased to be useful as a result 
of intolerable tuberculous cystitis, in other 
types of inflammation with dilatation of the 
ureter, m some cases of neuromuscular dys- 
function, and in those cases of cancer of the 
bladder in which, although the ureters are 
obstructed and dilated, relief is still worth 
trying for or total cystectomy is still regarded 
as possibly curative Hugh Cabot 

A NEW BLOOD SUPPLY TO THE 
HEART BY OPERATION 

T HE human heart entered the domain of 
surgery in 1895 when Cappelen sutured 
a stab wound, the first operation of its 
kind on a human being to be recorded At 
that time the attitude of the profession to- 
ward this operation was not uniformly favor- 
able Stephen Paget felt that surgery of 
the heart offered no prospect for develop- 
ment This attitude can be understood when 
one contemplates the opportunities for the 
development of operative surgery offered by 
other organs during that early part of the 
aseptic period Why should one be interested 
m the heart as a surgical organ when there 
were so many fruitful fields of endeavor? And 
so the decades have gone by What has been 
accomplished m cardiac surgery has to a large 
extent been the result of sporadic interest A 
few important contributions ha\ e been made, 
but in general it can be stated that the heart 
has not received very much sustained study 
by surgeons The reason for this dearth of 
surgical endeavor is obvious What could one 
hope to accomplish in this field 1 
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My amodstts and I have worked with the 
problems cr{ cartfioperkaniiil surgery foe a 
doom vein. For a long tune it leaned u 
though we were working in a blind alley and 
ill that we could accomplish in the that few 
yean wai to make obaervntaxn and from 
this study to formulate a point of view 
concerning surgical problems. One of thou 
ob*ervatbn» *u to note the presence of Wood 
vend s In tissues that were adherent to the 
h e art, an observation of no special significance 
it the time it waa first made. After the lap* 
of several yean a hand of scar e xtend m g from 
the left ventricle waa transected in a human 
patient. Brisk bleediag occurred from each 
cot surface. Here waa evidence, the first of 
Its kind to be recorded, that adherent tbena 
axdd and actually dkl transport blood to the 
human pulsating heart A new significance 
was attached to this observation because In 
the Intervening yeara wo were attempting to 
give the myocardium a new source of blood 
•apply 

According to our point of view the correct 
nets of which seems quite obvious, the heart 
la anchored In the body It Is anchored by the 
wall* of the great vends by a little fat, a few 
nerves and a lew lymphatics, and the* stmc 
lures are relatively avascular tissues Be~ 
caose of tHa anatomic*] arrangement the 
heart has been deprived to a great extent of 
an important compensatory property namely 
the ability to develop a collateral circulation 
to meet an emergency to preserve Ufa daring 
the first few moments, hours, days, and weeks 
after a serious coronary aeddenh The appall 
Jng incidence of sodden death In our adult 
population attests to the destructive nature 
of coronary dasure. 

The experiments on this subject, done In col 
Ulwratkm withDrV L Tkhy snd Dr AltnR 




Morits, consisted of the destruction of the mes- 
otbdial envelope around the heart and the 
construction of a vascular bed from which the 
heart could obtain a new source of blood scpjjy 
In these experiments the eptcardiam and mes- 
othdial bring of panetal pericardium were 
re mo ved Tissues were then brought, into con- 
tact with the myocardium. These tissues 
coojwted of fat, fibrous pencsrrflam, pedide 
grafts of skeletal masde and omentum. A 
physiological need for blood In the mjoar 
dfom was prod need by ocdwHng the coronary 
arteries trv silver bands which were placed 
around ths arteries do* to their aortic ostia. 
The* bands were com p r es s ed in successive 
stages until the arteries were omiplrtefy oc 
eluded Complete occlusion of both coronary 
arteries was achieved experbnenUHv with 
recovery and when the extracsmflac vascular 
bed was Injected with dye the myocardium 
became diffusely and intenselY stained. It 
was concluded from the* experiments that 
the heart was given a new source of blood 
supply 

Supplementary facts bea ri ng upon the sub- 
ject were Established by experiments confine 
ted In collaboration with Dr Ernest Bright and 
Mia* Alice B Waliby It was shown by the* 
experiments that the presence of a coDsteial 
vascular bed adherent to the myocarcfftm pro- 
tected the heart against sodden ocdmlon of the 
right coronary artery The degree of protection 
was not always sufficient to withstand aan- 
plete ocrinsloo of this artery In one stage, but 
the collateral bed had soma prophylactic 
effect When the ramus descended of the left 
coronary artery was occluded In one stage, the 
prophylactic effect of the vascular bed was 
k» marked It was conduded from the* 
experiments that the larger the coronary ar 
tery oeduded tbo fen the prophylactic effect. 

It waa also found that the right axocsry 
artery the descending ramus of the left or the 
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circumflex ramus of the left coronary artery 
could be ligated with almost uniform success 
if the occlusion were carried out in two stages 
It was also learned by experiment that local- 
ized ischemia of the myocardium was highly 
fatal Ligation of four or five peripheral 
branches of the coronary arteries over the 
apex of the left ventricle was uniformly fatal 
The reduction in coronary blood flow brought 
about by this type of peripheral ligations was 
not great when compared to the total amount 
of blood passing through both major coronary 
arteries A much greater reduction in the 
total coronary blood flow could be tolerated 
by the heart provided j the constriction of 
the arteries was central rather than peripheral 
This observation mtroduced the subject of 
distribution of blood flow m the heart — a sub- 
ject of vital importance The following dem- 
onstration was earned out A collateral bed 
was applied to the myocardium and the nght 
coronary artery was occluded completely 
Several months later the left coronary artery 
was injected with dye In this experiment the 
dye spread diffusely throughout both ven- 
tricles, while m a normal heart the dye did not 
penetrate the wall of the nght ventncle Not 
only was the nght ventncular wall mjected 
with dye but the dye flowed freely from the 
cut surfaces of the collateral bed From this 
type of expenment it can be stated that the 
collateral vascular bed not only can bnng 
blood into the myocardium from extracardiac 
sources but also it can transport blood from 
the bed of a coronary artery where the circu- 
lation is good to the bed of an artery where 
the circulation is deficient In this respect the 
collateral bed can function as an anastomotic 
bndge which can bnng about an equal dis- 
tnbution of blood to vanous parts of the 
myocardium 

During the last two years a senes of expen- 
ments has been earned out in collaboration with 


Dr Robert Hosier and Dr John Williams con- 
cerning the effect of adhesions upon the heart 
While this work is still in progress, neverthe- 
less, it can be stated that mtrapencardial ad- 
hesions are silent, 1 e , they produce no clinical 
manifestations of circulatory embanassment 
It can also be said that extrapencardial adhes- 
ions are silent, and that while both of these 
lesions combined can increase the work load of 
the heart, still these combined lesions usually, 
but not always, are silent A second way m 
which extrapencardial and mtrapencardial 
adhesions combined can affect the circulation 
is by angulatmg the heart from its normal 
axis A third possibility is by the develop- 
ment of cardiac compression, but m this con- 
dition the compressing scar is the detrimental 
factor while adhesions, when present, are en- 
tirely silent and incidental In general it can 
be stated that the importance of cardiac ad- 
hesions has been greatly overemphasized in 
the past In most cases they produce no cir- 
culatory embarrassment whatsoever 

With these experimental data as a back- 
ground, it was decided to try' to apply them 
to human patients The operation, the first 
of its kind, was done February 13, 1935 The 
insertion of the left pectoral musde was in- 
cised to mobilize the musde The musde was 
also cut to the left of the sternum The epi- 
cardium was removed as was also the lining 
of the parietal pericardium The pectoral 
musde and the left internal mammary artery 
were brought onto the surface of the heart 
Over five months have elapsed since this 
operation was carried out, and the patient 
daims that he is better His feehng of sub- 
sternal oppression has disappeared He states 
that the sharp pain down the left arm has dis- 
appeared, that his feehng of impending death 
has gone ^He is now-employed [as [a 1 , gardener 
I have 'earned out) the operation in three ad- 
ditional'patients These patients tolerated the 
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operation, although one developed a throm- 
borii on & cftki&ed plaque ftt the bifurcation 
of the ftortj ft *trk aittr the operation. The 
other two ft re Bring and apparently Improved. 
Up to the present time we have had no deaths 
from the technical aspects of the operation 
In CDododoG It iboold be Mid that while 
the myocardium hu been given ft new aourct 
of Wood loppiy experimentally it cannot be 
*aid that the experimental data have been 
adequately applied to patient* ruflering from 
coronary »derasU- The operation wffl have 
to be applied to a number of patient* before 


it wffl be known hem beneficial it wffl be. 
Until thb ha* been acrompUihed the opera 
tk* abocld be looked upon a* an experimental 
procedure It I* my belief however that thb 
operation Is going to open up a new field of 
mige Ty It wa* my desire to withhold presen- 
ting this wort until the result* of the operation 
a* applied to patient* were definitely known. 
Unfortunately thb wa* not powlble. The op- 
eratic* b not without haxard, and it b my 
sincere hope that rargcoo* will not accept and 
apply thb operation to human patient* until 
the result* are known. Claud* S. Been 
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'dr too University he took the chair o f dink*! surgery turd who? Dr PrewJet 
retired in 1901 Dr Brokaw wm chosen scigton in chief to St, John ■ Hospital, 
which »u also affiliated with Washington University 

Then In 1903 the St Louis University established It* School of Medicine 
by purchasing the Marion Sims- Beaumont Medical College, and immediately 
•ought the assistance of aevend Roman Catbohc boapltal* In provkEng clinical 
instruction for it* students. The control of the medical stall of St John a Hos- 
pital waa promptly and properly transferred to the administration of the newly 
acquired Jesuit school, and Dr Brokiw accepted the rh»lr of dmkal and opera 
tire surgery in the St Louli University Medical School and thereby remained 
at the hospital oj Its surged chief He retained there coaneetioa* until ho died 
suddenly 4 year* thereafter of a gastric hemorrhage, 00 January 15 1907 
When the street rallwayi of St- Louis were fused Into one huge organisation 
Dt Brokaw had already functioned as surgeon for several independent street 
car line* and although ltlB “In the thirti e s, 1 * he was appointed chief surgeon to 
the dtywide transit system. A half doom or more of Ms full time assistant* 
were housed In the spacious office building attach ed to his residence, first at 
Compton Avenue and Washington Boulevard and later In more commodious 
quarters on Taylor Avenue. By day and night some of these were always ready 
to answer emergency call*- Then, too there were score* of privately practicing 
physician* distributed throughout the area of St. Louts who had been appointed 
for part rime duty On the whole, this corpa was quite efficient. 

Brokaw Installed an X-ray apparatus almost immediately altar be saw 
Professor Charles 0 Curtman first demonstrate the new discovery of Piofeasor 
Roentgen to Professor Nipbei s laboratory at Washington University fa 1896 
He foresaw it* great vain* to medidoc and eapecUDy to Indtutrial and traumatic 
surgery On account of the frequent changei and Improvement* in the early 
models of coil* and tubes he was kept busy discarding various pieces of *1**™ 
tua and replacing them with other* of greater efficiency Ul* name should be 
Inscribed Wgh op on the honor roll of psoneer roentgenologists 

A.V L Broke w was a atkkkr to asepsis, by enioedng thorough beat stetffi- 
xatlon of surgical instruments Gnens etc to obtain an aseptic operative field 
at a tone when meet surgeons were still i nd i ff erent or carries* to such matter* 
These precaution*, coupled with the confidence to M* own derterity with a scalpel 
and his ertensfve knenriedgt to anatomy are responsible tor many recoveries 
which might have terminated otherwise. He bad many admirers among the 
ytmnger phy*fdaia, and wa* a popular consultant and operator with them. 

1 Sometime* break and apparently blunt, fa demeanor our subject »u de 
ddedly cordial and communicative to whomever be trusted and respected even 
il that Individual waa Mi junior by many yean In Ms private work, u wefl *1 
fa W* corporate practice, the question of remuneration waa always secondary 
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T HE wotL erf Mchafre Sens W > n Important 
landmari. In American aarpi) It b m j par 
poae to pmwt « btx( sketch of lb* late Kkho- 
lu Sera a*d bis »oek hi espertoewal surgery wad 
surgical pathology and its fcfleesc* era the uiii f ij 
erf laj tune, I an* delighted to do tfci* « I hens 
very «fl and fcrfknrcd with treat interest Wa rergl- 
cai sorb, both hi* research aock tad hi* tesrMnjt 
In the period that I »»» an naociale erf Ua in tha 
Rn#h Medical faculty {men rU 4 to the time erf Us 
death In ejerf Sena had a striking personality He 
was a fine looking taa* erf medium betiht Urge head 
and Jartr Uno, lsd tart one the rwprreaim erf 
treat physical ar»l mental power 
Garth** wbo baa written each an admirable Wa- 
tery U medkirw jWea the foOowmg beief aecoaat 
of Kkhcrfaa Sens 


K^kAai Ana { « »»*. 9*k*nW. aKxhrf to 

tk Inawauu** »» pntmtMl tfM cW CWa*» Ut&al 

C*U*. (t*e« ~d kw. redre-or to pw»ot * ito. *— * 
Mtexto C«&W» to lfc*t tier Wtoy lj ■ mi , Km**c. 

* H i t , H awV- itUa njmai ttf ow *r/i w U w *• (to* 
*a 5 y * ah *a* H tou* ( »j> tH *w**rr to tta »«» ( »*»», 
r— a-e M*h UA maatl *md*mww*. to H* H »*re- 
ImtlhnkaaiiMta.phW 

•wia to tw «il mrfctj u >« n » n y t» Am wwr-tsl rf»**we- 

•evt to ch> tmtana at amteb lb 4rrl*l s e t# ** <K 
tot»toj»«) floa lW a W mm.m to i*ifn« ha tta 
aoatiUkraori|a( *», m# M to* iH 
w uta w fart m atnwmrf li> « « <*fT) S*aat*J«» 
•a ■rf-ru** pot - rw VviAanala h*U t*« 
to VikUty lwg.ni to H* ImA ittore ( Hi) 
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]« tl; Inflowing the death of Maaea Garra, the 
pnrfrear* af aortary at knsfa hfacbcal CoDete, 
NTchoiaa Sew and CUria T r*rtea are* eiertw 
W entered turn Seek % carter had been an 1*5 er 
ratinj one After he ftadtated froo medwd achool 
mad after atmnx h» intemeahfp t the Cook 
Coa»t> HotnUl he had fooa to taaH tom a 
Y»1*eo*sU ah cm be befin lha praefte* of asodsdo* 
Fro« there be nwtd t Ud ake» a her* b« baoh 

«p a wy farjt twral peaetke *»d at lha *»a time 

estahflahed a rrp*ta non am as eaccOort »*r*ro* In 
8 7 7 W went to Mnasch where he rteerred inlninj 
u acrpcal tatberfocy and duifcal atnxerr Mter hta 
tt tw a ta Jj dwaakew be raise to Ctnca jo ta ice each 
week to tfea a dmlc on th* peuefpio of nrfrry at 


the Unhrrrfty rrf Bhncrfs Medical School At the 
aatoe time he betas hb erperitaenUl aoH. In con- 
nection kh ywshol sound* of the abdewoes, 
inte^lrol repair and vkvoj of tie panerna. 
TofethtT sIuj Pa Act he did i (rest deal to aofrt 
the p roblem af the proper basrfflot erf tnaahot 
soevh of the hdoraes. The repeat d to* Wtp 
aeries of eaperimenta «po* th* repair of abdoodaal 
wo**d» saa pnbfl*btd a the Aasofr ef Jwfuy I* 
adrfitkat Sew de% eloped Yariowj piata of rtutrnah 
in Lntretiaal lesiooa a very Ujrnikea on* betsj to 
la£ale the bosrf Inn bekrs with Imhotra eu and 
the* hasrlaf the i*} retinal tear Vy lib tit the 
ascaptoj *as At the *a*e tk** ha a*i r*i»jed h 
eapertoental WoeV which ltd to the deetfcptaesl af 
ina celt tested boot plates 
In 18S7 Sen* ipest 4 tnontha rlrflfnt lha tapgr 
last y.njiialv Scotch, and Eoropea* d*ka and 
srote lettera peesantinj mdte fully Wa etperience ta 
tbeae ranous tMnlca to ma frr»t frtead, Cbritllia 
Ftwn Chmtian Tenter had three letter* priatad 
hi the Jtmntl <rf the A awrecas IfarfKaf AmeUilm. 
Alter bb retom the American Medical Ajaodatloa 
pohhahed a brtla dtsna erf these letters, emitted 
‘‘Fowl Month* Atnnoj the Sanyo** of Ekirop* 
la erder to kern a food conception of Sean • ork 
and Sew a career 1 Lnfai It la ntcreaary to Tfaeahae 
tha (Ufa erf the drrdopmest which murery had 
reached m Sann a time, Senn ayadwafad twa* th# 
Chicago Medical CoOef* ta fed, oat jrwr aAer 
lister had pobbthed Ua iraf paper on and«ptfc 
auriet y that Mih 867 Reft** that thna mrpery 
and avdjdna a era ia a teg, ta a msat aew c*wM sot 
•ay that awdicirani»jr*t » science bet wttk Ltrferh 
woei we had t hat aoesfcfc fmutUtkn *poa 
which to bafld a uryr y It ah o wl d ba rtmembeaed 
that when lister presented Ms concepts* <rf and- 
»rpOc mrperv it waabot theory baaed oa Pastewt a 
dcmomCratjoo that feraaenUts* waa rmA orf 
rdrmta aegankre* inflaewced in IbJ* democKra' 
tlo* af PajJtm Llatet came to th* cowdaaloo that 
aappwatio* waa d*e to tha mtrodactioo orf nUwnte 
crjamsiRs mto aa <*c* awod U knew Irsta 
CTpcrkwce that fn a ooaed fractwra jnpparwti* dad 
wot occur that tn a cc«n**iod fracture wetT* 0 * 1 ** 
ni tha rwia He labored that tn tha c^eo f radar* 
miawla orptwa Oaated Iraa tha air lato tM 
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Nicholas Sena, 1844-1908 


wound or were introduced 
into the wound by contact 
with the fingers or dressings 
or instruments that come in 
contact with it. Younger 
men can hardly realize the 
opposition, even the ridi- 
cule, that met luster’s sug- 
gestions 

Although Lister’s paper 
on the antiseptic treatment 
in surgery was published in 
1867, his suggestions were 
only very slowly accepted 
Lucas - Champiotimdre in 
France and Thiersch and 
Volkmann in Germany 
adopted Listensm in the 
early seventies Lister's 
work was based at first upon 
the theory that germs pro- 
duced suppuration and he 
sought to exclude them from 
thewound Thesepusgerms 
were not demonstrated un- 
til Ogston, m 1881, Rosen- 
bach, somewhat later, and 
Koch, final!} , with solid 
media were able to grow 
pure cultures of staph} lo- 
coca and streptococci and 

prove conclusively the fact that these pus organisms 
were the cause of suppuration In this uncertain 
period of about 15 }ears, the majority of the sur- 
geons of the world refused to accept Lister’s theor> 

In looking over the literature of the period when 
Scan began his surgical work, in order to visualize 
the surgery of this time, I find nothing that com- 
pares with a publication of Billroth’s in which he 
reports the work which he did in his surgical clinic 
at Zurich and his surgical clinic m Vienna from 1S60 
to 1876 (Chtnirgesc/tc KJitnk, Dr Th Billroth, 
Berlin, 1S79) During the sixteen-year period 
covered in Billroth’s report he handled 9,50s cases 
and had 785 cases of erysipelas and pyemia and a 
few cases of tetanus, making about S per cent of 
accidental wound infections Of 1,076 patients who 
dwd, 477 died of wound infection He operated on 
77 patients with breast carcinoma and remov ed the 
mammar) glands with the axillary glands, of these 
77 patients, 24 died, 3 from secondary hemorrhage, 
1 from pneumothorax on the evening of the opera- 
tion, and 10 each from erysipelas and pyemia In 
his report on his amputations, resections, and oste- 
otomies of the extremities, he operated on a total of 
214 cases, of these x jo recovered and 64 died, 9 from 
collapse, 3 from ervsipelas, 2 from delirium tremens, 
and 50 from septicopyemia — a mortality of 29 9 per 
«nt Billroth reports that up to February, 1879, 
he had done 140 ovariotomies, of these S3 patients 
recovered and 57 died — a mortality of 40 71 per 
cent Ilith this terrible mortality we wonder how 


the surgeons of 1880 had 
the courage to continue to 
operate What a marv elous 
revolution was brought 
about by Lister 1 What a 
change came with the gen- 
eral introduction of sound 
antiseptic surgery > 

In 1889, on his return from 
abroad where he had bad 
the opportunity of study- 
ing bacteriology, Nicholas, 
Senn published an admir- 
able book on surgical bac- 
teriology which ran through 
several editions and a year 
later published his textbook 
on Pnrciplts of Surgery I 
am quite sure that tins book 
had a very important bear- 
ing on the development of 
American surgery It was 
the first book of its kind 
published m English- In 
Germany admirable books 
on the “Principles of Sur- 
gery"” had been published 
b} Koenig and Billroth 
Mam of our American and 
English surgeons dev oted 
their time almost entirelv 
to the practical side of surgerv and had neglected 
the underlying principles I remember John Chiene 
(professor of surgery at Edinburgh), whom I met 
shortly after this volume was published, told me 
that Senn’s book on Principles 0} Surgery had led 
him to change completely his course of surgical in- 
struction at Edinburgh and he adopted the book as 
the textbook for his classes Sean later published a 
book on Tumors, Their Surgical As peels 
The years from 1880 to 1900, which cover the 
most important period of Senn’s career, were the 
two decades which witnessed the great dev elopment 
from the old surgery into modern scientific surgerv, 
and Senn took a more important part m this devel- 
opment during these 20 years than any other Amer- 
ican surgeon Senn was considered for the positron 
of professor of surgery at a number of institutions, 
among others, for the chair of surgery at Johns 
Hopkins when thev were first organizing their 
faculty and before Halstead received the appoint- 
ment, and later for the professorship at the Univer- 
sity of Pennsv lvama 

After he was made the head of the surgical 
department at Rush Medical College, Senn gave 
one of the most instructive dimes I have ever lis- 
tened to He was perfectlv familiar with many of 
the best surgical clinics in Europe and in Great 
Britain, and he modded his own dime after the 
surgical dimes of the German universities He gave 
two dunes a week- They began promptlv at two 
o’dock in the afternoon. The large upper ampin- 
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theater »t Hath CoOet? which had i aaattoz c*r*c 
tty orf abcmt foar hundred ni t* rtsl* cnr*. ded wills 
•indent* tod rWtcn. Serin toold Seri tixrw gram 
■bJ mkroectplc aperimon from rtjo hi which 
operation had hem dorm ownllr t the preceding 

cLnic, He bid gmt rtrmoe > thoroaih iuo»Wrc 
orf »unckxt pathology and bacteriology then 5* 
would promt paitontj ham the hoapul and the 
dUperoary mite carefal emmtoatiom tad <fi*g 
iwae*, tod hoc id dbem* the treatment which Sc 
lhocgbt w*» Indicated to rtchcaw Thkwockaoald 
fill the time ftemi about two t locrodoei. Thee 
he »wM begin openling uui, «» a role, had tong 
ihl a! ettet, three, fire or term, an d be trorM co a- 
Unue operating until tix dock, Kumtime* ereo 
until term dock, and the miority orf the atodenu 
»ad rWtcr* accid rtnuia laroeghout lid* k «* 
ffieh- The** diidcs a ere al > fociod t be moat 
ln*txwcthf« and profitable 
Sens *»i my famfiiir »lth medical Khtory H* 
had traveled ao extenahrerfy throogh European cdcjv- 
trlea that he had met penroaliv many erf th« pcotni- 
t*nt wrjrom to that he cocU gfvo tot 
pit»enUt»c« erf the biwocy orf u operation, the co« 
* bo had totrwioced ft and tba rcvdta which b* had 
obtained, to that one could vkualm from in* de* 
cut dbonaic® very dearly the e-rohitloa erf modem 
aurgery Scan alio (otrodoccd let the c£nfc the 
plan which la roatoenajy In the German cflntoa orf 
raffle* down atndent cuwaahaaU, haricj them 
eramtoa peraowafly the caaea, atatlnj what they had 
found, their dlagooaea, and their aagreati 00 * u 10 


treatment, Senn cocwlanUy rmpbaalaed the tmpC* 
taacc erf aarjlcal reaewrch and experimental tertaj 
in the deve l opment of eiinVaJ mi r t er y 

Setmwaa crjr poaltlve to Ha atatetnmU and g* 
my definite (fireetioo* to regard t ril>rr*wh »»d 
therapy Soma men rooaUercd tkia a unit u 
matter orf fact It »u u rv Sdence of Wrmttfe bee* a** 
a great MrrlcaJ teacher moat be <WSrite dear *»d 
e mp ha tic, U he it to be erf the pea teat aerrire t bi» 
•Indent*. Lord Uojmlhan, a bo b probably morr 
fandliar than any other Brtthh aarfeoe with Atoai- 
can agrfW7 atated mtatljr to dJaCitaalrt* Ataerkan 
•artery that the t* pc«te*t teachm d r orp rj la 
Asxnca be had met * err h'fcbohu Seen and Joia 
B, Morpbr 

A prolific ariicr altb Ikl el } ( book* and 
ajltda t W* artfit, Sean preaented the jreatcT 
part of hto aorfi befora mmlngi erf the nrfcw* 
medical cd anitkal aaaodatiooa to thla country a ad 
abroad Talinf part to a »yiDnoah5» apoo peri- 
torritj*, Sena tlsemed t hla colieafae* the taper 
taaos of early operatic* tha removal erf the acwm 
erf the peritonlui the ithaatafn <rf rapid cp-rv 
tloo, and tha atartllc* ImprtAemenU to ba obtained 
from the a ae of lirjr raormlt orf Saldr rdiairrftterrd 
anbcQtaoeocaly It k intereattoc that abea at thh 
dat oat rr»d» H* vorLa, a plctora orf roodrra 
acton tlfic acryrry h preaented far be) ood the boend- 
arto* orf the common mnkal praetke orf kk lime. 
Tha aorflcal prorfearfem in thk country ahoaW be 
prood orf Nknolaa Senn and orf tha great aeiTfcr 
which he rendered t medktoc and fcrpty 
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F OR the twenty-fifth annual Clinical Con- 
gress of the American College of Surgeons, 
to be held in San Francisco and Oakland, 
October 28-November 1, the surgeons of that 
great medical center on the Pacific coast have 
organized under the leadership of a strong and 
representative committee and have prepared a 
program of dunes and demonstrations that will 
provide a complete showing of their clinical 
activities in all departments of surgery The 
Committee on Arrangements has been assured of 
the hearty co-operation of the clinicians at the 
medical schools and twenty-seven hospitals that 
will participate in the program 
The clinical program, published in tentative 
form in the following pages, is to be further re- 
vised and amplified during the coming weeks as 
the work of the program committee progresses 
Operative dimes and demonstrations in the hos- 
pitals are scheduled for the afternoon of Monday, 
October 28, beginning at 2 o’clock, and for the 
mornings and afternoons of each of the four 
following days The real program will be pub- 
lished daily during the Congress — a complete and 
accurately detailed program which will be posted 
in the form of bulletins at headquarters each 
afternoon for the succeeding day The same ma- 
terial will be issued in printed form the following 
morning 

Special features of the clinical program mclude 
(1) Cancer dimes demonstrating the treatment of 
cancer by surgery, radium and X-ray, (2) fracture 
dunes demonstrating modem methods of treat- 
ment, (3) dunes m traumatic surgery demon- 
strating the newer methods of rehabilitation of 
injured patients by surgery' and physiotherapy 
Surgical motion picture films, both sound and 
silent, will be exhibited daily' at headquarters at 
the F ainnont Hotel Such surgical film exhibitions 
have met with popular acceptance m recent \ ears, 


and an extensive exhibit, including many new 
films, is planned for this y'ear’s Congress 

EVENING MEETINGS 

A tentative outline of the programs for five 
evening sessions, as prepared by the Central Ex- 
ecutive Committee, is presented in the following 
pages At the presidential meeting on Monday 
evening in the War Memorial Opera House the 
retiring president, Dr Robert B Greenough, of 
Boston, will deliver the annual address followed 
by the inauguration of the new officers — Dr 
Donald C Balfour, Rochester, Minn , president, 
Dr Arthur W Allen, Boston, and Dr John A 
Gunn, Winnipeg, vice-presidents The annual 
oration on surgery will be delivered by Dr 
George Cnle, of Cleveland, Chairman of the Board 
of Regents His subject will be “The American 
College of Surgeons — Past, Present and Future ” 
On Tuesday, Wednesday' and Thursday eve- 
nings scientific sessions will be held m the Au- 
ditorium of the Veterans’ Building at which 
eminent surgeons of the Umted States and Can- 
ada, together with visiting surgeons from foreign 
countries, will present and discuss papers on sur- 
gical subjects of timelv importance 

\t the annual convocation, to be held in the 
War Memorial Opera House on Friday evening, 
the 1935 class of candidates will be received into 
Fellowship The president, Dr Donald C Bal- 
four, will deliver his inaugural address on this 
occasion, and the Fellowship address will be de- 
livered by Robert Gordon Sproul, B S , LL D , 
president of the University of California 

HOSPITAL CONFERENCE 

The eighteenth annual hospital standardization 
conference nill open with a session in the Gold 
Ballroom of the Fairmont Hotel at 9 30 on Mon- 
day morning at which addresses will be delnered 
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by distinguished representatives of aeveral or 
gxjdiadoM. At thi* sesaicm the trunoi report of 
the hospital itxoiUrfintkm activitk* erf tie Cot- 
V*t lor it}35 iododfen the Est of a ppr o ved hos- 
piul», wM be p r es e n ted, 

Monday afternoon wM be jhen over lo a dis- 
ctwloo rf hcapital pTt)bi«s* frwo variooa aspect* 
tn which administrators, Bargeccs and othm wffl 

participate. 

Toeaday morning wfll be devoted to a panel 
dmcnaatai of the hoqrftal i obCgadcc to It* cdov 
monKr and it* part in the cranmunity Me profes- 
sionally and ecooomkaBy 

A Joint ae*k» with the Aaaodatloc cJ Recnrd 
librarians will be held cm Wednesday morning at 
which problem* coocerainfl hoaptu! records are to 
be dostusaed 

Toads r and Wednesday afternoon* will be de- 
voted to definitely planned depatinwotai ckmcri- 
«t rat loo* In WoaprUl administration in certain of 
tie San Francfico bowrftab Thrae drnmettra- 
iloes will *bow how 'artaa depart menu function, 
affording those present an ardient opportunity 
to ate how other Institution* carry on t heir ac 
tMtfea 

Thursday will ba Oakland Hospital Day and 
a program’ of dewatfttatkmi of special Interest 
wM be carded on to four erf th* major hospitals 
in Alameda Ccxmty with the co-operation of (be 
Oakland H capital Conned Many ne* features 
and procedure* in hospital roantffement a ill be 
demonatrated 

Through the courtesy erf Dr D W Black, med 
kai director of the HMdand Hospital and director 
of AJaoeda Cocnty health activities, those who 
are interested in the Abuoeda plan for medical and 
hospital cart wM be given an opportunity to make 
an e camion through the county an Friday 
riAcmx cerrmorct 

A conference uofraa area xiD be held under the 
sit yiffs of the College Committee cm the Treat 
raent of Fractures on Toeaday a/temoco at * 
o dock lo the Gold BtBrocm of the Fairmont 
Hotel The chairman* report wffl ndak a 
samnary of the aotnides of the Committee and 
the teaxapthhmenn oi it* regional committees 
throughout the United States and Canada P*- 
rwrs are to be presented as foGowi 
FsxrrtmiW Hioon, w T) K»» Yort, CWm <i 
i ~l-wt’i*~ <• Tm. tarot W fjwrhavv 

First Aid Sat***. E f i» Pauro, M D 
hoi, Anna . _ _ 

FroAer Frsttwn ict» U* Cat* J*** Einaw 3 Cor- 
TO , MP «a» 

Sum* of Fiactvm t» th* FWU oi Scurry Cr*T Rat 
Mew HD 


LocalAacuVjlalaFisctnrt* t DrwuMirtii y D 
CWfaw o* * - T«wn 

T“ c»»«c* <J Hso-Ptuoa; Boas Oxwrth *o4 !■*» 
twa ftnuit E CeiwM, If D Qra*o 

cA>.aca SYHJosnnt 

Tbe ryinpcafmn on cancer under the awpkes 
of the CoOqpe Connrdlte* cc the Treatment of 
MaBguant Diseases, wffl be held on Thursday 
aiternooo in the Gold Hal] room of the Fairmont 
Hotei foflowinjj the annual meeting of tbe Feb 
lows. The mnpomnn wffi crocaurata cn Uw 
standard accepted metltods for th: treatment orf 
canca 

A rapert oo fhe-yetr reaolta orf therapy ccrrv- 
pfledbv the Department of Cbulcai Research cro- 
ttnuinj the rttKeriny of statistics oo this sub- 
ject from rBnVisns In vsntn parts erf the United 
States and Canada dorfe* the past several years, 
will be indoded. 


Prwttt*. Busj-UCr* 5 BiutvaaMD Ntwtatk. 
twnim Otm. Aucn R XrUKwt, MD So Fnsws 
Ctioa. Tw.u t Joto, M D CVwtosd 
Lvrnx Ckwrcn * Mr* M D «-d T A Ptax, M D 

RseWMc Mim» 

>Uk*« FuwE AaircUD XfwA«t 
A Vm^ctOc Cssctr CVac im TiwsU H*^UL C 
UawWinaHD LwAjw** 

Trre~y sn Revolt* U Tiaatsowt. Boom C Cwra, 
ilD OdcH" 

rxsamaiAcx era DtwjmuAx, wneaw 

AKp TSACKATIC «OaCE»T 
Tbe Board on Industrial Medicine and Tnuasor 
tic Sarjexy will bold rt* axmoal conference tn 
Frkl*y tJtemaon at > ocbd la (be Gold fiafl- 
rtwaj erf the Fslrmcct Hbtet The proceam ta- 
dndet a report oo tha activities of the Cotteje 
in conducting faiveatigatkais and surveys among 
iodartrlai tsuUbhtnoiU during the past year fa 
cDotimatioo c< the woTk done along these Bna 
durit^ the f**t five years. 

FnxucA fnut UD U uirfU. IB Cbavurf 
*<ard ■* IndMtiwl Ue*>aoe sad TrwjeaaU: S«»trry 


. CactnJ MtUrM,UD swlR-F- 

tceo*, U D, Hw tairon 

Asahwaa ft** Bsadred lam aniai 5tt*l Operttba*. 

Swrqnt Wiiia, J AI D Chcsfo 
Teat*: Aod *ud Stiver Kctr*t« h Ban* Araaum 
Bxmux.MD.Obea** 

Ba a h* I'wvaiV* Lem A 5*oc*t, 

If D BrtU*o«, Pa , , , 

laxwtbau mi DJryrd Rrpao J TwA. la*o*a 
kljouxi L UaSOH, U V CWc*»s 
RryortoltB* ajr Swvty ol U*d*»l S*tvw» t* latewiy 
by tWa Anaete ciw*, W S««a*« if N FlW 
OTOl, U D Chtca«o 
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OPHTHALMOLOGY AND OTOLARYNGOLOGY 

The committee m charge of the section on 
surgery of the eye, ear, nose and throat has ar- 
ranged a program of oph thal mological and oto- 
laryngological chmcs and demonstrations at the 
hospitals and medical schools, as published in 
tentativ e form m the following pages Scientific 
sessions will be held at the Fairmont Hotel on 
Tuesday, Wednesday Thursday and Friday 
mornings, at which papers are to be presented as 
follows 

Relation of Orthoptics to the Surgical Treatment of Con 
comitant Strabismus A. D PrANGEr, M D , Ro 
Chester, Minn 

Title to be announced Clifford B M a liter, M D , 
Los Angeles. 

Surgical Correction of Defects Due to Paroljsis of the 
Muscles of the Eyes or of the Eyelids Meyer 
Wiener, M D , St. Louis 

What the General Public Should Know About the Eye 
J O McReynolds, M D , Dallas, Texas 
A New Indosclerectomy Operation for Glaucoma. Conrad 
Berens, M D , New Y'ork 

Analysis of Five Hundred Intra Ocular Steel Operations. 

Sydney Walker, Jr , M D , Chicago 
Brief Consideration of the History of the Development of 
Mastoidectomy Robert Sonnenschetn, M.D , Chi- 
cago 

Title to be announced E E Lejeune, M D , New Orleans 
Cancer of the Larynx W E Sauer, M D , Sl Louis 
Surgical Approach to the Nasal Accessory Sinuses Wil- 
li All Mithoefer, M D , CincmnatL 
Selection of Treatment for Malignancy of the Upper 
Respiratory Tract Frederick A. Figi, M D , Ro- 
chester, Minn 

Unique Symptoms and Effects of Sphenoidal Empyema. 
Chester H. Bowers, M D , Los Angeles. 

COMMUNITY HEALTH MEETING 

Following its established custom and in rec- 
ognition of its obhgauon to tbe public to pro- 
vide authoritative information on modem sur- 
gery , better hospitals, and the prevention of dis- 
ease, a community health meeting will be held 
on Wednesday evening at 8 o’clock, under the 
auspices of the American College of Surgeons, in 
the Exposition Auditorium, presenting a pro- 
gram appropriate for the occasion and consisting 
of bnef interesting talks on scientific medicine, 
health, and hospitals, also a motion picture film 
on a medical subject of interest to the laity 

ANNUAL MEETING 

The annual meeting of the Fellows of the Col- 
lege will convene m the Gold Ballroom of the 
Fairmont Hotel at 2 o’clock Thursday afternoon 
Reports by the officers and chairmen of the stand- 
ing committees on the various activities of the 
, will be presented, followed by the election 
of officers 


MEETING OF NEW FELLOW'S 

Candidates for fellowship m the American Col- 
lege of Surgeons, class of 1935, wall assemble in 
the Gold Ballroom of the Fairmont Hotel at 11 
a m on Friday for the necessary' instructions pre- 
vious to receiving their fellowships and to sign 
the fellowship roll 

A \ AC ATI ON ON THE PACIFIC COAST AND THE 
CLINICAL CONGRESS 

Many Fellows of the College and their guests, 
who wall attend the Clinical Congress m San Fran- 
cisco in October, are planning to take advantage 
of the opportunity which naturally suggests itself 
to include a vacation and sight-seeing tnp on the 
Pacific coast All the railways are offering very' 
low round-tnp rates with liberal stopover privi- 
leges from all parts of the United States and Can- 
ada, with the added privilege of traveling to the 
coast bv one route and returning by another, 
thereby affording unusual opportunities for visit- 
ing many points of interest en route 

When nature fashioned the Pacific coast she 
was in a spendthrift mood From the Canadian 
border to the Mexican line she scattered her 
beauties and wonders with a prodigal hand — 
mountains, nvers, waterfalls, oceans, beaches, for- 
ests, lakes, even a live volcano, the only' one m 
the United States 

Few cities have so impressive a setting as San 
Francisco The rugged hulls upon which it is built, 
the Golden Gate, Mt Tamalpais, the misty bay 
to the east, Oakland and Berkeley , and the hills 
beyond, all contribute to its grandeur It is a 
pleasing picture and the citizens of San Francisco 
have not been unmindful of it Their parks and 
residence districts have a dignity and beauty' m 
keeping with the scene about them 

The glamour of the city is inescapable, but no 
amount of description can picture accurately this 
unique city One must see for himself how the 
many charming aspects of San Francisco and its 
environs blend into one delightful and unforget- 
table picture 

Along the Pacific coast one wall find much to 
claim hrs attention First, there is the California- 
Pacific International Exposition at San Diego — 
a World’s Fair of magnitude, with many impor- 
tant medical and other scientific exhibits — erected 
m Balboa Park, a tropical fairyland The budd- 
ings, which are permanent structures, have their 
dignity and beauty enhanced by the gorgeous 
setting 

Los Angeles with its mountain background, its 
broad boulevards, its nearby beaches, its hospi- 
tality and Hollywood — afford opportunities for 
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entertainment tod recreotkxt. A ooe-dar trip to 
eodaBtioj; Catalina Iiland, with its bthnv *ootb 
Wood ttnm*phere would naturally nggett 
itself. 

Traveling tooth but a ibort distance from Son 
Francfjro, ooe enter* the San Joaquin raScy it 
Merced— tbc gatewray to \ osenute National Ibtrk, 
where ooe new* or* of the mat hmo c* #pec 
tack* of natnre, The valley occupies bat dght 
tqmre mile*, but £n thf* broiled space nr* gath- 
ered more natural wooden than can be found to 
any other rimilar arr* in the work! It contain* 
eight waterfall*, tbc kmeit twice the bright of 
Niagara. and the hlgbeit the equal of ten NYa* 
«TM There arc roewdow* of deep yr**> tod wild 
flowers, a rtohing mountain river forest* and 
towering cliff*. A abort dUtmce bejood b Se- 
quoia National Pari, ran tabling thousand* erf 
giant Sequoia, tbc b.rrrst and oldest living t hi n g* 
on the fact of the jrtotir. 

Del Monte and l*ebbk Retch oo the ftRwos 
•eventeen roik drive, art but a ihcrt dktance from 
San Francbco, Other nearby point* of Interest 
art Pa jo Holies, with its almond grove*, lovely 
Santa Barbara with It* famooa Old Mbalon, and 
a acort of cities who** names are M*nchted with 
tbc romantic Sponbh period—* fab^iiod of nat 
oral and cultivated beauty 

To the north there are many dtfc* to data roar 
attention \ancouver to Brithh Cotombbu built 
up against mighty mountains with a nruneval 
forest almost at It* environ* Seattle, the pent 
•hipping center of the northwest, with Puget 
Sound to the west and beyond it tbe white-capped 
Olympic* to the distance the Cascade Moun- 
tains and looming to the wxitbeait, Wt Rainier 
held In ijedal veneration by the Indian* M the 
mountain that «*j God —no peak to the United 
State* h » majestic Pcrtland, famou* for It* 
natural beauty— -a literal bower of rose* the btoe 
miracle of Crater Lake, Mt Shasta and Laaaen 
Peak, the only act] « volcano to the United State*. 

Traveling through the mountain* ooe a (H enjoy 
tbe grandeur of the high Sierras, and a vjrit ei 
route to the Mormon capltof— Salt L*k« City — 
will be a notable feature of the journey 

No matter what route ooe tale* be wGl view a 
truly great and iraplrtog American *cenc the 
thriving £»rm fciodt of toe mkfwwt, the nook 
Ureiche* of prairie tbe auMime mountain ranges 
of the Rockies, the grandeur of the desert, the 
towering forest* of the far a ett, and then tbe blue 
Pacific. 

Thi» >f*r ooe aril tra el In comfort and hmny 
Bod/eamed ef a »hor! Ume ago Wbalever route 
ooe Ira veh be *E 1 find hh train air-cootoUorwd 


Thh atogie factor add* « m«h to the ewnfewt and 
pleasure of a transcontinental Journey that H 
deftoltriv and certalnh mack* the beginning cV a 
new era to transportation history 


asaw.^y yjk ju» non \ \mjov9 erma w 
atx reAxcraco a vo arrtrax 
Low reend-mp fare* a Hi be to effect from all 
point* to the United State* and Canada Cocack 
ytwr local ticket agent a* to exact fart. Summer 
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returning via the une or any other authorised 
route with a final return limit of November yo 
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APT Wt BtOlSTWVnaX 
Tbe boa; ii tali and medical achoof* of San Tran- 
dsco and Oakland afford accommodation foe a 
large dumber of vatUng iUrgeom, hoi to tour* 
against overcrow ding attendance at tbc Coogtm 
wifl he f run ted t a c um ber that can he comfort 
ably accommodated at the cb >Ci — the toait tf 
attendance bring bawd upon the result 0 / a mn ey 
of the amphitheaters, operating room*, and labo- 
rs lone* of tbe boipiral* and medical achooi* 
t determine their rapacity for is tors It is 
r tpeeted tbeirforc that thoie ruigeona w bo wish 
to attend the Coogrm wiB register m adrtnee 
.Admittance t ah cbnic* and demonstralkm* 
will be cootroOed to means of ipecial dink tick 
ets, w Inch plan pro xks a H&oeot mean* forth* 
distnbatxKi of the mUng surgnras amc«g tbe 
several dmjcs and injures .gaunt overcrow (Gog. 
as the number uf ticket* mnrd foe arty dime *iG 
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be limited to the capacity of the room m which 
that clinic will be given 

A registration fee of $5 00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering m advance a formal receipt for the 
registration fee is issued, which recapt is to be 
exchanged for a general admission card upon his 
registration at headquarters This card, which is 
non- transferable, must be presented in order to 
secure clinic tickets and admission to the evening 
meetings 

HEADQUARTERS — TECHNICAL EXHIBITION 

Headquarters for the Congress will be estab- 
lished at the Fairmont and Mark Hopkins hotels 
At the former the Terrace Ballroom and Foyer 
the Gold Ballroom and other large rooms on the 
mam floor and on the terrace have been reserved 
for scientific sessions and conferences, registra- 
tion and clinic ticket bureaus, bulletin boards, 
exhibits, executive offices, etc The Peacock 
Court and Room of the Dons at the Mark Hop- 
kins will be utilized for various scientific sessions 

The Technical Exhibition, including the regis- 
tration and clime ticket bureaus, will be located 
in the ballroom and fover on the terrace floor of 


the Fairmont Hotel In these rooms will also be 
found the bulletin boards on which the daily 
clinical program will be posted each afternoon 
The leading manufacturers of surgical instru- 
ments, X-ray apparatus, operating room lights, 
hospital apparatus and supplies, ligatures, dress- 
ings, pharmaceuticals and publishers of medical 
books will be represented m this exhibition 


SAN FRANCISCO HOTELS AND THEIR RATES 


In addition to the two headquarters hotels — 
the Fairmont and Mark Hopkins — there are a 
number of first-dass hotels within short walking 
distance of headquarters providing ample hotel 
facilities at reasonable rates The following hotels 
are recommended by the Committee 


Bellevue, Geary and Taylor 
Californian, Tailor and O’Farrell 
Clift, Geary and Taylor 
El Cortez, Geary near Taylor 
Fairmont, Mason and California 
Gaylord, Jones near Gear} 

Mark Hopkins, Mason and California 
Palace, Market and New Montgomery 
Plaza, Post and Stockton 
Sir Francis Drake, Powell and Sutter 
Stewart, 353 Geary 
St Francis, Union Square 


Minimum Rate 
with Bath 
Single Double 

S3 00 S4 00 

3 00 4 so 

3 5° 5 <*> 

3 °° 4 50 

3 S° 5 00 

3 00 4 00 

35 ° S 00 
3 5° 5 00 

3 00 4 00 

3 S° S 00 

2 jo 4 00 

3 50 S 00 


ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday, p 30-12 30 — Gold Ballroom, Fairmont Bold 
Robert B Greenouck, M D , Boston, presiding 
Greetings Jacob C Geiger, M D , and Leon M Wilbop., 
M.D , San Francisco 
Introduction of distinguished guests 
The Hospital Standardization Mov ement of the American 
College of Surgeons and Announcement of Approved 
List of Hospitals for 1935 Geobge Chile, M.D , 
Cleveland 

The Hospital and the Changing Social Order Sister 
John Gabriel, R.N , Seattle, Wash. 

Opportunities for the Training of Surgeons in the Ap- 
proved Hospital Irvin Abel, M D , Louisville 
Organization and Administration of an Oxygen Therapy 
Service in a General Hospital R. C Buerm, M D . 
Madison, Wis 

An Accredited Pathologist for Eveiy Approved Hospital 
Pmup Hulkowitz, M D , Denver 
The Future of the Voluntary Hospital Robert Jolly, 
Houston, Texas 

Discussion. FredesicA Besley, M D , \\ aukegan, 111 

Monday, 2 00-3 00 — Gold Ballroom Fairmont Bold 
Benjamin W Black, M D , Oakland, presiding 
pptication of the Principles of Hospital Standardization 
from the Viewpoints of 

Hospital Trustee W C Crandall, La Jolla, Calif 
Hospital Administrator Paul H Feslf-R, Chicago 
Medical Staff Member Jacob F Highsihth, M D 
Fayetteville, N C 


Clinical Pathologist. Alvin G Ford, M D , Pasa- 
dena, Calif 

Radiologist. Edward S Blaine, hi D , Los ADgeles 
Nurse, Sister Mary Stephanie, R.N , San Fran- 
cisco 

Dietitian Ldcile Watte, San Leandro, Calif 
Medical Social Worker Marguerite L Spiers, 
Oakland. 

Medical Educator Alexander R. Munroe, M D , 
Edmonton, Alta. 

Economist Daniel Crosby, M D , Oakland 

Tuesday, p 30-12 30 — Gold Ballroom, Fairmont Bold 
Arthur M Calvin, St Paul, presiding 
Innovations in Hospital Equipment and Supplies from the 
Standpoint of Efficiency, Economy, and Service. 
G W Olson, Los Angeles 

The Institutional Care of Chrome and Convalescent Pa- 
tients A C Jensen, San Leandro, Cahf 
Panel Discussion Conducted bj Joseph G Nobby, Mm 
neapolis 

To Create Understanding — Public Relations Frank 
J Walter, Denver 

To Provide Adequate Service. G Waiie Curtis, 
San Francisco 

To Bnng the Cost of Hospital Service Within Reach 
of the People Served. R. E Heeraian, Los 
Angeles 

To Provide Adequate Service to the Indigent Patient. 
J V Buck, Spokane Wash 
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PRELIMINARY PROGRAM FOR EVENING MEETINGS 


Presidential Meeting— Monday, S 15 pm — War Memorial Opera House 

Address of Welcome Howard C Naffziger, M D , San Francisco, Chairman of Committee on Arrange- 
ments 

Introduction of Foreign Guests 

Address of the President The Conscience of the Surgeon Robert B Greenough, M D , Boston 
Inauguration of Officers President, Donald C Balfour, M D , Rochester, Minn , First Vice-President, 
Arthur W Allen, M D , Boston, Second Vice-President, John A Gunn, M D , Winnipeg 
Annual Oration on Surgery The American College of Surgeons — Past, Present and Future George 
Crtle, M D , Cleveland 


Tuesday, 815pm — Auditorium, Veterans Building 

Symposium on Hypertension 

Medical Aspect S Marx White, M D , Minneapolis 

General Neurological Procedures Alfred W Adson, M D , Rochester, Minn 
Neurological Treatment. Max Minor Peet, M D , Arm Arbor, Mich 


Wednesday, 815pm — Auditorium, Veterans Building 

The Diagnosis and Treatment of Stone in the Common Duct Arthur W Allen, M D , Boston 
Adrenal Cortical Tumors George F Cahill, M D , New York 

Fracture Oration Fundamentals versus Gadgets in the Treatment of Fractures P\ul B Magnuson, 
M D , Chicago 


Thursday, 8 15 p in — Auditorium, Veterans Building 

Ischemic Contractures Arthur Steindler, M D , Iowa City, Iowa 

Cerebral Injuries Due to External Trauma George W Swift, M D , Seattle 

The Diagnosis of Endometrial Hyperplasia Lucius E Burch, M D , Nashville, Tenn 

Treatment of Peptic Ulcer, Based on Physiological Principles Alton Ochsner, M D , New Orleans 


Convocation — Friday, 8 15 p m — TFar Memorial Opera House 

Invocation 

Presentation of Candidates for Fellowship 

Conferring of Fellowships The President 

Conferring of Honorary Fellowships The President 

Presidential Address Donald C Balfour, M D , Rochester, M inn 

Fellowship Address The Social Significance of Medicine Robert Gordon Sproul, B S , LL D , Berkeley, 
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PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 

SURGICAL PATHOLOGY, ETC 

OPERATIVE CLINICS IN SAN FRANCISCO HOSPITALS— D 4ILY 

SAN FRANCISCO HOSPITAL STANFORD UNIVERSITi HOSPITAL 


University of California Scrnce 
Harold Brdnn, Georoe K Rhodes, A R Kelgopj, 

C L Callander, S H. Mentzer, A L Brown, 
H \V Stephens, F S Foote, M W Debenham, 
H.M BlackfLeld nnd L Goldman General surgery 
F Hinman, C Johnson, S Olsen, L Player, J J Sul 
ltvan, W A. Carroll and T O Powell. Urological 
operations 

W G Moore, A M Vollmer and M Schulze Gyneco 
logical operations 

H. W Fleming, H A Brown and L B Lawrence 
Neurosurgical operations 

Leroy Abbott, F G Linde, F C Bost, W J Cox and 
K O Haldeman Orthopedic operations 

Stanford University Service 

Leo Eloesser. Lobectomy for lung tumor, flap operation 
for tuberculous empyema, disarticulation at knee joint. 
W L Rogers Apicolysis (paraffin fill) 

J M Meherin Gastnc resection (Billroth I) 

Edmond Butler. Pyloroplasty for peptic ulcer, atresia 
of colon, congenital 
J Cline Exploration of biliary duct 
C Mathewson Open reduction of spiral fracture of the 
tibia, sequestrectomy for tuberculosis of the pelvis. 

D Kino Nonunion of carpal scaphoid 
hi R. Ottuscer. Resection for carcinoma of the colon 
E Towne Laminectomy for decompression of cauda 
equina. 

E Morrissey Rcmov al of cord tumor 
L Reynolds Cystectomy for carcinoma of the bladder 
G Hartman Suprapubic prostatectomy 
L Michaelson Plastic on kidney pelvis 
R. Craig Nephrectomy 

K Schaupp Removal of fibromyoma of the uterus 
A. Pettit Vesicovaginal fistula. 

H. Von Geldern Perineal repair operation 
C Cooley Operation for pelvic inflammatory disease 
R, Dunn Hyam's conization of the cervix 
D Dallas Vaginal hysterectomy 

UNIVERSITY OF CALIFORNIA HOSPITAL 
Howard C Naffziger, D Jones, Jr., H Brown and R 
Ajrd Neurosurgical operations, 

Harold Bronx and H. Stephens Thoraac surgery 
R Abbott, F Bost, K. Haldeman and W Keys Ortho- 
pedic surgery 

Frank W Lynch, A Maxwell, M Schultze, D Mor 
ton and C Hayden Gynecological and obstetrical 
operations 

Feank Hinman, C Johnson, S Olsen and B Wayman 
U rological operations. 

W S Terry General surgical operations, thyroidectomy 
it Sr,rxs and H. Glenn Bell. Carcinoma of colon, 
cholecystectomy , popliteal aneurism 
k ^OSSEN Appendectomy, hennoplasty 
M- b \\ ooly Carcmoma o! rectum and lower boweL 
,, Partial obstruction, new operations 

E O Bartlett Carcmoma of breast 


Emmet Recford, Edmund Butler, R. Gilman, L Chand 
ler, Emile Holyian and S Bunnell. General ab- 
dominal surgery, gastro-intestmal surgery, hernias 
Emile Holman and Leo Eloesser Thoraac surgery 
F Reichert and E Towne Neurosurgical operations 
R GilmaNj Emmet Rtxeord and Emile Holman Thy- 
roid, biliary tract, liter and pancreas surgery 
A L Fisher, D King and M Mensor. Orthopedic 
operations 

J Dillon and L Reynolds Urological operations 
L Emge, H. A Stephenson, C Fleuhmavn, P E Hoff- 
man, G Craig and IV Stevens Gynecological and 
obstetrical operations 

F Reichert and Emile Holman Cardiac conditions, 
circulatory diseases 

C B Palmer and R Burrows Injections, anesthesia 
R. A. Scarborough Proctological operations 
A Da ns and S Bunnell. Plastic surgery, industrial 
cases, skin diseases. 

ST MAR VS HOSPITAL 
T E Bailly Gastnc surgery, gastreefomt 
Rodney Voell Gall bladder surgery, cholecystectomy 
D Sooy Surgical intervention for duodenal ulcer 
C P Mathe. Nephropexy for nephroptosis 
E Topham Inguinal hernia 
Justin McCarthy Industrial emergent} cases 
Edmund Butler Surger> of the colon. 

George K Rhodes. Emergency surgery 
Edmund Morrissey Sympathectomy for Raynaud’s dis- 
ease 

Philip Arnot Obstetrical surgery’ 

T Gibson Nephrectomy 

W Faulkner Broncboscopic diagnosis in cases of lung 
abscess 

J Loutzenheiser Orr treatment for delayed bony union 

LETTERMAN GENERAL HOSPITAL 
R F Metcalfe. Cauterization of cervix, penneorrhaphy, 
suspension of uterus, gastrojejunostomy, cholecystec- 
tomy, hemorrhoidectomy, colostomy for rectal car- 
cinoma, cesarean section 

F L Cole Hernia, appendectomy , inguinal henna, 
\ entral henna 

H S Blesse. Gemto-unnary operations, electncal re 
section 

B S Burnet Thoracotomy for empyema, orthopedic 
operations, bone graft, open reduction of tibia, ex- 
cision of cartilage, knee. 

P E. Duggins Curettage and insertion of Carsten pessary 
for sterility 

ST JOSEPH’S HOSPITAL 
Alson R. Kilgore, J M Mtoerin, F Sheehy and C E 
Smith General surgical operations. 

R Soto- Hatj . and K Haldeman Orthopedic operations 
E Morrissey Neurosurgical operations 
H. Von Geldern Gynecological operations 
T Gibson Urological operations 
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MOUNT DON HOSPITAL 
ll*Me Brew Total ftpnltoMBy lot cwtuc iBacam. 
F L Habk* Tarti cpcanc* tar «&4aacr*iiad Watti*, 

****oiini «4oa, r*chc*l toattoctroy Party c*%- 
toy mi eadotktn*. 

A-L-Bao** rwtit; repair d p*rtfefc*a iaaaati, Wrafc* 


L. D Pao-c*. A Sn*a ud Z> n» Cinout Ra4*»l 
dtTtctoeoy; tractor* of *a told* 

IL Biacctou Pt**x a*tr«jB* «f caa*t»iUHj pto- 

'■ wVt^ atrt 

IU.IRLD Batnr* ml A L Baoir* pfcmfe Iraki* 


L C. Jtroaa Ctlcnfe M tfea trimry H*Um lruw» 
tM*l tot*tMrctc«tf 

8 At twtrmu.** Tkt pcoJA*»o U aa»*r y lrttoasar 
*cpb»otoc*T, pyrfetorar- «n*rtc«e»7 
B Stwot* im Vi Am Hydroetk operation, ptoato 


T Pltoti Mtoda apfettm* extra p«rPc»W k»b*r rfrr 
palLHc twfkmactoaaf *** anrtdf 

•Vtt !•* pe**r« ectrawferto) ayciptlktto **sxb- 


EmrAivlI flout. UmmwB ksoini»dDi.UiU 
Dawm*tr»tM W mto*k>ct»toi W natk* by to- 
tj*, ot*»L PM urf «*»mL 

80CTKERN PHOTIC HOSPITAL 

R B Corm uj I P lln**** Sapenar anal 
»ra**lbtti*my fee ttqbM factor*, «ewtr* petuf 
Ar*r**trtto* m a*tor*l am 
C. Mat** «*d T Gswow. Tt i m uii tn l pnmintewr 
E Gwnorxo Onflacy tto t to cy 
t * Ctavro I»r«fau bom*, wah a hat by 

hjtcM 

C P'xurrt u4 J Bo** C?w t»*jcBob of tract* r*» 
0*m r Nat** T*Cnu* E Oa*n Vsp**p%toe 

r atatortomy 

Wi** n* TkyrtAl *a**T7 

FRENCH HOSPITAL 

p \ Lo#x Ftactorad feoo*. t*tare*i towiowa 


VETERANS ADMWUTRATtON 
6Ufl Coiey cvetotfanfortoroaotoatd tbt radtoapaald. 
atoaa, padnetomy 


BT LURE'S HOSPITAL 

M a bw Wtm, 0 D- Dhjtat, S*tn, C-umxcx, K. 
H Roocjw, Otto n Ptuxoc*, Jn. Beuww, 

to UoMudAunrVL Vcum Ovnj «*r 

pal i .v' . li H— 

Canwn J llcCawwr Arrow** L Pwac- ud 1)*. 
Ctoc. Otkopadfc apartim. 

L P ^ ft AT P, H ct mut D CwUudUiml! Vnw 
J M AJob&*jl Fraetolofic*! n*Klcfi 

D t lOARINr HOSPITAL 
tattrr A Jotx* Pad** of j£oa*kl fn« u4 tactol 
•ptndoBt, cfcala cy a twJnu rT uri alophd y (Qtfin 
tubular bp) | te*trac«». 

tawl Vum WcupfeilT «** p*kM 

(wool apart tu« fee nln (tlayratn); tr 

Oiraccmy of tba Vara «tlk of Wartad araf- 

kmr caiiila^r' l—m * cpmtki (Tatbady) p fct a fe 
*artr|aaaT 

PuTen* C umu Tiaaaajnkal iwactfaa af Ma»- 
taia 

FRANTUN HOSTTCAL 
R. Ota wu C«aatu> fearrtktl aatfrrr 
L Bidoc* AVWaaal apantWm 
] 5m, V r xum, W ilcaft*oww a*4 W Oh, I»- 
doabial a eiyrr aM ertfcopadea 
O W Pittrx t*l 0 trCiMPOTL Reonatiactfea Mmy 
of haad, b« tad ta<± affer Waa; npaai d ayAk, 
carmua a! brioo cuatrartam, 

MARYS HELP HOSPITAL 
R ItOUM RaAral artfe ' i flaaa cri o* 

E CiwaoT tod C C lirCtti AWo«*f aparaifeaa, 

M VUaao* aad L Pawn rMVpcdjc 
M Vnm Dniotm^nlna 
H- Vo» Otunx* «ad A Sc*w»t Oymeafepai and 
o fj aa t t uca) cpcvtloaa- 

B03PTTAL FOR CHILDREN 
C Boao T byi a Ah c u Mr 
litas n. E fxraiixa T u ’ j r a |fe a* I eket cy»L 
An« Pmanoa Savnnaiatl hyde aettmy total 
kyataractsasy aapaal ykaijc. 

ST FRANCIS BOtHTTAL 
O B ONZcaowa IWtpc m og try >*. a* *nrti aa d !k» 
afM Whw, f* cajpfeca IrwapAat to tha Mq to- 
oortl cf anti fesrrfi orflpakia rea**radrtto»- 
arry d ilnWd 

Vf W wi*>cu T b7tofcA *t a «»T 
L R RcrvsuAtadO Not* Pnaitotoctowy tntml 
tmapkato 

FHRDfEST HOSPITAL 
Srurt* L ILoto f i an i irfiaaf aatoatomy baa *di 
Ika af ■— rfn at paxalraaa, atatd attaai W la to; 

feJ^t^a^Ue'Sa Utonl parW^ 
m anlli tnnkiUU* af teraa najar fcmaa af kj 
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CUBICAL DEMONSTRATIONS IN SAN FRANCISCO HOSITTALS-DAILY 
GrNHRAL SURGfRY GEXITO URINARY SURGERY 


\ S White and F 1 Harem Injection treatment of 
hrrma 

Harold Bruvn Appendicitis 
$ R Sm^u vn Rupture of the spleen 
J Houlk VVoqlkev and 1L Glenn Bell. Splcncctonn 
\\ AtiTE B Corm Inspection ol an industrial medical 
and surgical center, ward rounds, demonstration o! 
cases, poMopentiv e treatment 
Euuer Rintopo Knotty problems in industrial surgerv 
Traumatic carcinoma of breast, ruptured heart, trail 
nutic thrombosis of due and other large seins 
Ejule llriLinn Operatise cure of recurrent and direct 
inguinal hernia 

George K Rhodes Hematogenous pennephne abscess, 
pentomtrs and dr-image. 

M 11 Dehe-Yiiam Asepuc mcmnplis following spinal 
anesthesia 

\ L Brown Fulmonarv embolcctomv, motion picture 
demonstration of the Trendelenburg operation on ca 
das ex 

H Brodie Stmtevs Subjihreme abscess, vaccination of 
the pleural and abdominal cavities 
11 ilter Btuvnum Tendon repair, acute gonococcic 
tenosynovitis 

Also'. R kuz-opr, Orro If Pm-ErrsandR S Stove 
T reatment of breast cancer, end results 
Otto 11 Vrictcn Soft tissue sarcomas 
Alson R KttcoRr Cystic disease of the breast, cancer 
CT Callavdlk. Gas baallus infection, new amputation 
of thigh in lower third, treatment of septic joints. 
iDirpvp BfTtrjL Emergenev surgerv 
Edihjvd UuTwrp, 1 R Reynolds, L H Garland and 
J B McNalcht Old healed ruptured bladders, 
diagnostic difficulties and value of \ m m diagnosis, 
X rav in differential diagnosis o! acute abdomen 
Eccene S Kueort Circulatoty disease in diilerential 
diagnosis of acute abdomen 

Carleton \lA-nrrwsos, Jjl, and J B McNAtenr 
Lymphogranuloma inguinale 
A S Mcs\"te. Po*toperaUv c infections 
1 IV Thorve. Squamous and Basal cell carcinoma of face 
and nerl., pathology , diagnosis and treatment 
Z E Botin Biopsies and tumor surgery , muted tumors 
of the parotid 

Everett Carlson Carotid body tumors, splcncctoms, 
indications and technique 
Frank E Stiles Treatment of varicose veins 
J F Rickard Intestinal obstruction 

SURGERY OF THE THYROID 

William J Kru, Hen tv If Scares, Jane T Paxsps 
and R S Stove Activities of the thyroid committee 
of the University of California Hospital with follow- 
up studies after vinous lines of treatment 
Henry H. Scares, E 1 Bartlett and C L Connor. 
Chrome diffuse thyroiditis 

Hehsy H. Seasls and Jake T Piason Cluneal picture 
of tone adenoma with normal or lowered metabolic 
rate. 

\l iluam ] Kerr. The heart in hyperthyroidism. 

ML Montgomery Lingual thyroid 
Theodore Althapsen Surgical implications of hepatic 
damage in thyrotoxicosis 

° - J Milltnxs. Parathyroid damage during thyroidec 
tomy 


Frank J!inm\n, Clark M Jorkson and Bpxvt u evuan 
T umors of the testicle, pathology , demonstration of 
hormone tests, end results, uretero-intcstmal anasto- 
mosis, experimental worL, drawings and motion pic- 
ture demonstration, demonstration of patients, pros- 
tatism, patbologv , indications for different types of 
surgery, end results by different methods 
C I’ Mawe. Sutlers of the prostate. 

T J- Gtosos Newer aspects of renal tuberculosis 
L V rut cr and II D Crall, Gracilis transplantation 
for unnary Incontinence 

MlU’V B WtiSON Conservative surgical treatment of 
nephrolithiasis 

L C J Aeons Calculi of urinary bladder, suprapubic and 
transurethral prostatectomy 

II A R Kreptrilavn Unnary hthiasis, nephrotomy, 
pjelotomy and ncphreclomi 

Bernard Straiss and M L Potsr Operation for by dro- 
cele, plastic operation for phimosis 
Y 1 tstfi n Injection of vas deferens for chronic epididy 
mitis 

JA I roNAROind GroRer U Hvrtylvn Demonstration 
in urologv 

C 1’ MvrnrandT T Gtn'nN Transurethral prostatec 
tomv 

T E GinsoN and O T Nolan Suprapubic prostatec 
tomy 

J R Dillon Treatment of chronic pyelitis and pyclo- 
nephritis, treatment of cancer of prostate, technical 
improvements m surgical treatment of undcsccnded 
testicle 

At T Stevens Unusual pathological conditions of the 
unnary tract in women 

I dgak rOTii A new aveptie technique for urctcro-cntcros 

torn} , mechanism of ascending infection of the unnary 
tract, experimental observations 
Sidney Olsen Tuberculosis of the gemto-unnary tract, 
unnary calculi 

Clark M Johnson Trauma of the gemto-unnary tract, 
infections of the gemto-unnary tract, renal and para- 
renal infections, renal anomalies 
L P Flayer Kidney lavage. 

AA A Carroll Ureteral hthiasis, rupture of kidney 
T O Powell. Newer knowledge of tumors of the testicle 
with special reference to gonadotropic hormone ei 
crctcd m the unne 

M R. OmvcEK, Lloyd R. Reynolds and J B Mc- 
N AtrenT Torek operation for undcsccnded testicle, 
torsion of testicle. 

George \\ ILARTirAJ. Hematuna and pyuria, renal 
tuberculosis 

II A Suitver. Relationship of chronic infections to le- 
sions of the genito-vmnar} tract 

Lewis Micjeelson Obstruction of the neck of the bhd 
d« in the female 

R Glenn Craic Ureteral pain of obscure ongin 
Morrell Vtxki Renal roovability 

ENDOCRINOLOGY 

R F Escamilla Consideration of abdominal pain of 
endocrine origin 

Samuel Cohn and F I Harris Discussion of the treat- 
ment of undescended testicle by operation and glan- 
dular extracts. 

Leo Stanley Endocrinology in a penal institution. 
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orntoiTnic surgery 

J lfcCocnirt TT Car cad R L Dtun 
r»£totocrfDe«iof lt»*r IntftoBl erteraal 


Nuioi J Hcr»*M> Fractal** erf tic <n« *>d trf Cm 


L & Phwt. A B Saw ud Q D Cru*itt Ft« 
ttm <rf o» dfc», nrpUerrot M trfaaJ *b»ft by ib*U 
WWc* oWaamyThtaf trr*in**t at bcruo* 

R- L Wcwta Ctaacal draagarfratWa rrf Ra g ri Aadrraw 
CWikt-0-M»t»: nbat tad vfcdetol tract** *jd 


tflOttXTT JMTW 

A L Ftaac* Tro*jj*nu of flit lert 
WncLLL C Uutx. Omofoa; w^m W *rW- 

tfeto R t»*e1«rw|rfmp to tW Grt tmtaot at ato t * 

Ktm J Uttauas Ttwaatt tatooai V bare, tor*fce* 
■ n» i a».ln 


l-rtrt Fiim Fanahal uwtuew to Papt'i fl t ni i 
D Rtxi Trtatawrt <4 d ire ak *W*re*f re K aayrli ta 
i G Lr«* Co «4*tJ ta*> ti **»e mem il l * 

erf fractal** 

F C Bo*T Hibfea-RMer trelintal of acobaa* dWoc*- 
irm. erf Carpal nfjlwir Ir*ctar* of ttib. bfirae*- 
tow to*ta at tnkk trr*ttor*t «f tract** W m ain) 
W J Cac deranfWittrt ot Lae* jnant, toptan 

at btfnrfi, Lrwti»t*t <rf ftactai* ot to wn] bio 
wtti 3mth r*tor*to aula. 

lonO Uiuxux ralb**ycf a 


Bair* EorodLux ud Um 0 IBimi Tractor* 
<rf tool «p«w Dmcm 1 * wrtia ap- 

T«lW 

PiiJ-E Jcwrer* B B Htir»itO uni T cma A Cortot 
iWtabty tan*** ot Vcttito** A darfiWr anat tar 
cwtwpnbe cowtaot* trf tW ertrarntje* 

C aunt WarmnC"* J*. ud T B UcKwaacr Trtort 

*j*ol<rfat«t»ltr*Ciine»rrftjfci*,ot**udcJc»fd**«ta- 

oda W tMbMl trf fracture* of «*tr*Mitjt», tabtocolo- 

D A te u wM OT Fr*e 

tor* *rf tW Carpal » C»p k* at torpc»J »' ^ 

bo«i «ad j«bu, tW On vxlicd at 


Urirru C. M«W* **d L*t» l um Utml bmc 
tnm at tit ■pint' tret total «t twJtoeyakt* Ht 

C C llcKxr. Ufrrk* ot mfi bone* <rf to* Wad 
Krxu i L Goniw PrcUcTMic 


Hal«* 

LiCot (1 Aaaorr TW aWdefer >rf*t 

lew* B pi C. M Uwutti TW iVciicr fetal. 

J F tcrcKArr VT t— ta C dttamrr to artWnt* 

CtiKt Bauwm »*d _K*» B kCR B*cwio». 

Dttwmrtntjaa* of b«w *TO«ti 
B'*\'trn JUnx. Hr*t tbmpy 
r A 1.0* i JWctmI dnugnarvb trf k*r» fetat, dbdc 
»ftd mot fee factor* dwoo»Uvliri*., fract-jT* at k*- 
octo, d*K ud p*ctor» (ScwMntta 

I t Lotmototm* Anii*i*» at f**t 
LL llxu •* 3Bfct*4fe»»w fiWr t tot *ofla- 

W, rtwJu ft tmtinrt tar kWuc rndli at trataM 
tnjMfAuUtoK, l*K PrrtCr* dma* 

J J Bill, K 0 UciMtowoir V IX. Dtuet ud U J 
Co* r*eX**tr«J *rrrfr rj i*J odWt<*riSo 
J 11 D'Co^aci tidwtioc ot crw-fWmtod fractertt, 
rnrtfcadi, drtaoutx*Ou W fuo, todaulv** 
tot t<>ta raductm*. 

C, A WaIXXm I ad n**lt» cJ tfiti rttorrllac at tractor** 
tn*tto*»l *t ctuproWo* fcactrar* •< tftat, **• caataf 
tractate* ot d*r*i» ud 

W Vi WmtttoH lWW*trtmf*a**rr*t(i*ctot*i,f*ct*r» 
aftwoewe p*nod •< ico v u t 
L itwujct) W Lit ArtWn* of tW Up 
D Crw luctfeul tmiomy ud p*ibcfc*y trf tW 


SURGERY OT THE GASTROJltTESTCt \L TR.\CT 
IUku Btew Cum wi trttw*. 
t I Itixnr Cfextn*b( (cira*fc) «*t<rcta (rrtfeu 
lltniO Otottout *( tVftbl Cray, tn n rr a* 
Fm R (tea Cwu CD*npbcit)on of ptpto: alter 
E. J Birr. F JL Irtn, Ttrotxi Atx*w«tx «»d 
Biutlurorm r o * fcy«a ir*« ate «t t Wg t a al 


II F Can Frto>*rj- (WxWnkW rad mcJti at Uerr 


Ltot QocrauM ud T . . . 

totmtow of pepoc ote 
] UnraVnunudH Guv Ecu. CaromeaU 
•tooack. 

It L IXoTT o oMtrr *cA Joan IX Sum Aral* ta- 


ll r.um Biu_ SaWcal* totntual crf.*rrocOoo. loot . 

trad typ* Oito a ea C nettmta* anMtstai) 

U OlT. Bu ud Lkpi Gocaau CacjrwSUl feveeM, 
ttaaorv diwrtoata erf Moatl boartl. 

IX S Woot» Lao* Qoumi* ud H Cbx*t Ecu. On- 
dsoaM at lut* boart. 

Draert Sam* and J W Unoa CartfeoBm at recto* 
Mi T» Ctum Prlmtrtaaay ud pa*ro-«*t«T>iio»*T 
LaJUrt B*w«* t)i**»oa** aad lrr*tt»rot erf ultatiaal 


T C B»ma Ptptat *lcei todi ca noaa tot aaiRal traat 

mecX 

Wu*ww Aoata pcrfot*to*» of pejrfic after 


lonGimu Vtodul *HT*ty far (aatrK ud dndeaal 
*Vtr», dnarUcnfalia at coin*. tlt**i * ot ata lif 
ptaacmixw at aaat apfnctn 
J A Oiiiiw. Ounne att^atajj*. raArtWu t< 


t A SciUoao* 


llartob'y i*ta of opmtoxi* for tjmaadfcfek 
»tr ** PiTtk^aaou a aapytol fatotmal 


Etou Iloou* Ga il tar lutan to toatrrf ^OfrftaM 


r»c*i*u l. - - ... ... 

Uxxra Quotac repowl mletitto, cbtodl, ♦*^Ktt 
carat*) 

Cl*tt» A Woao llattolie prttorry <*rajc*iaU tl ecloa 


HattoBm C irman J krp bmral, tt ini i to i erf 
ractra, board *b*ttadU*o 

GroaCi E Rj*wt» ftfrauarooa perfor»t»ac U ettto 
£rot* abatratticai a ihatal rataa 
Dojaii Acot CWae* cl qpKmtow in itotnc «a*rry 
Frr*ru» Tr*«x* Cad raatrfo is an*rry far (aaCac Wen 
B P Hue GuJaii Hirttn, J U IBWtt J ® 
Cum, J CiBton Uirmicn, J ] B iXi> 
« rxaoaad A C IXiXrm lato ct ^**«« 
^ru o rafutoaal liact aaetot vcf*cto*a trf brer rod 
pace ajteatiad tract 

iKairr tarn* Qpttofloo tot recti! flatoli ud ketoe*- 
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A**W Ccnjaa OpannoM ** <W 0xxmA f*rtfcaWriy 
f i }l «ia r> — f *ad g*j*ro-e*ter%rto*iy 
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THORACIC SURC.IRV 

Harold Bkunn A. L Brow , H Kom-ntiu m ami J J 
S\ur>ON Symposium on 'urgcrj of the heart with 
particular reference to adhesive pericarditis 
Lro Luit_"Lr, Ptuui II l’n rson \\ I Rogers, W G 
BuRKnvRP, Daatd \ Woon, \\ K Clark and 1 If 
G arland \ anou' tj-pcs of bronchial stenosis, mj cotic 
infections of the lung, tumors of the lung, cmpjvma 
Einir Holman Technical lmprov cments in partial sclcc 
tree thoracoplastv , re«ection of transverse process, 
resection of scapula ligation of the pulmonara artery 
as a therapeutic measure in pulmonary hemorrhage, 
carcinoma of lung simulating inflammatory disease 
Harold Uri vn, Sinara J SutruAN If Itrornr Sirrm ns 
V. L Brown, M U DriinsnAM and \ Goldaia 
L ung suppurations, empjema, artiticnl pneumo- 
thorax, phrenic avulsion, thoracoplasta 
\la son W elks and G D Drum-AT Thoracoplastv 
Raa Kintlek Diaphragmatic hernia 
Tdnxa J Shipman Pneumothorax in pneumonia 
V 11 Ialunle, Jr P.ronchiectasu, treatment of chest 
injuries 

•LI, Ukoun Collapse therapy inpulmonaia tuberculosis 
S SnEPUAN Lymphoblastoma of mediastinum 
C A Walker Phremccctomt for pleuropericardial ad 
hcsions. 

A Goidman Staphylococcic infections of the lung, 
chcmothcrapa in tubcrculo is 
T F Mcluln Antcthoracic csophagoplasty 
Mara E Mather Expcnmcnlal «tud\ of the effect of 
aanous patholopcal conditions upon the dual blood 
supplj of the lungs 

Eooar i’ant A simple apparatus for tidal and siphon 
irrigation and us application in treatment of empv cma 
David A V\ ood and M aka C Matues Exhibit of clinical 
and experimental observations on the dual blood sup- 
plj of the lungs in carious patholopcal stales 
Lloyd B Crow Pulmonary infarct 

G\NECOLOGV AND OBSTFTKICS 
U limit G Moore, Fndometnosis, fihromjomata of 
uterus 

A M Voluiee Rubin's insufflation test, trichomonas 
aagmaho 

R K burnt Classical cesarean section, motion picture 
demonstration 

r*AVKL\Ncn Auer Maxwell and R S Stonl Uterine 
cancer, follow up, \ raj therapj , radium therapj 
Margaret Schulte Special ora nan tumors 
A H. Heald and Auer Maxwell. \ raj pclwmctn, 
direct method 

Pntur H. Aknot Conduct of labor in posterior position 
Ludwig Edge Dysmenorrhea, causes and treatment, 
sterDilj, diagnosis and LrcatmcnL 
C F bLuintANN, P F Hoeeua' andGEETPLDEF Jones 
E ndocrinological aspects ol gj-necoiogj , modem meth 
ods of diagnosis, blood and urine hormone tests, biopsj 
of endometrium, hormone therapj 
u V Pettit Results ot hyperpyrexia in treatment of 
acute and chronic pelvic inflammatory disease 
Ludwig Emge Radiation therapy of carcinoma of cervix, 
methods and end results, 

A M Volljiek. Treatment of abortions 
Margaret Schulze Multiple pregnancies, pjeiitis with 
pregnancy, hydatidiform mole andchono-epithchoma, 
cardiac disease with pregnanej 
Karl L Sctiaurp ribromyoma of the uterus, 
pj® Yon Geldern Plastic operations on pelvis 
p ti ? OOLEY Demonstration of gjmecological cases 
U Dunn Treatment of incomplete abortions 


D A Dallas Operations in obstetric' 

Braekla SntrsoN Separated placenta 
MxiU’ii 1 Nchaiidt Uterine blicdtng 

SURGI R\ 01 Till 1111 I AKA 1 R \C T, Ll\ LR 
\M) P \\CKI„\S 

\lanson Wixkn and G 1) DrLrRAT Common duct 
stone, hjalatid disease of liver, granuloma inguinale 
F 1 Harris Acute cholecvstitis 
Care Hoac Reconstruction of common duct 
II CLARr Sulpardso , and Hans 1 i'ser Pancreatic 
dvsfunction, liyixvglycemia 

If Glenn IIfjj. and 'liirnnonr Alttjai sen Operative 
mortahtj and pre-operatne management ol cholecys 
till', glucose therapj Rose Bengal nnd other tests 
I RTti II krusc and Ihlorddrf Vlthusen Medical 
and surgical jaundice, cirrhosis of liver, differential 
diagnosis from carcinoma of stomach 
jEb'i 1 Carp and Fri urnicr S Ioote Experimental 
work tn human jaundice 
Karl Schmidt The bile salt' 

1 iitLE Holma' Postoperative and inllammatorj stenosis 
of the bile passages 

M \V DrJirNitAtt and J M Saatndt Liver abscess 
Stanley H Mentzer Acute cholecystitis, obstructive 
cholccvstilis 

Rodnta A \ dele Gall bladder anomalies 
T 1 Mullen Recurrence of symptoms after surgerj 

C1RCUI \TORA DISLASr 
M 1 Montgomera Tlienpeutic a cnous occlusion 
C \Nontx,jR Postoperative cardiac versus circulatory 
collapse 

NEUKOSUKGERV 

Howard C Naitzicer Igitc results in the treatment of 
malignant exophthalmos, brain tumors, factors in 
fluencing recov try after pcnphcral nerv c injury , ccm 
cal nbs, "scalenus svndromc without cervical ribs ” 
Howard VI rtrurNC Subdural hematomata, cerebro- 
spinal rhinorrhta, relief of intractable pain, cranial 
npproadi for orbital tumors, craniocerebral injuries 
Edmund Morrissea Neurologic clinic on lesions of the 
cauda equina, diagnosis and treatment of subdural 
hemorrhage, diagnosis of subdural hemorrhage 

0 \\ Jones, Jr Spinal cord tumors 

H A Brown Low bacl injuries, spinal cord injuries 

1 11 Tow NX Treatment of acute head injuries 

I I Kxichxrt Neuralgias of cranial nerves, demonstra 
lion of patient and lantern slides 
Kodert Aird EncephalogTaphj , clinical, experimental, 
intradural alcohol injections for intractable pain 
L B Townt, E Morrissea, J W WoLrsonN and D 
Wood Surgical lesions of tbe spinal cord, dynamics 
of cpilcpsj 

I B Lawrence. Spinal cord tumors, tumors of cauda 
equina 

Lee Hand Regeneration of pcnphcral nerves of hand 
Ldmund J MoRKissrv Diagnosis and treatment of sub- 
dural hemorrhages 

SURGERY OF INFECTIONS 
A. S W'tniE Treatment of stapbj lococcus infections with 
staphloid 

S A Goldman Studies on staphylococcus infections 
F J McCartha End results in infections ot the hand 
B F Alden Relation of focal infection to Wassermann 
fast lues. 

V H Mitchell, Treatment of anaerobic infection of the 
extremities presentation of cured patients. 
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PRELIMINARY PROGRAM FOR 


PROVIDENCE HOSPITAL 
O D Hamlin— 9 Intestinal anastomosis. 

J Radford Fearn— 9 Vaginal hysterectomy under local 
anesthesia, 

A. Rjeis— 10 Cholecystectomy, new method 
Theodore M Weller— 10. Cesarean section 
N Austin Cary — 1 1 Sacro-ihac fusion 
Philip J Dick — 11 Posterior gastro-enterostomy 
Michael To era no — is Herniotomy under local ones- 
th esi a 

S A Jelte — 9 to 1 a X-ray demonstration and discussion 
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EAST OAKLAND HOSPITAL 

Don D Weaver — 9 Ulcer of the stomach. 

0 R Etter — 9 Surgery in the diabetic patient, dry 
clinic. 

R G Van Nuts — 10. Dry clinic Visceroptosis and posi- 
tion of the viscera in healthy young adults, X-ray 
demonstration 

Brooks Stephens— 10 30 Hallux valgus 
Clair Rasoe— 10 30 Prolapse of uterus 
Alexander H Griffith — n Carcinoma of the recto- 
sigmoidal juncture, Lahey technique. 


SURGERY OF THE EYE, EAR, NOSE, AND THROAT 
CLINICS IN SAN FRANCISCO HOSPITALS— DALLY 
UNIVERSITY OF CALIFORNIA HOSPITAL HOSPITAL FOR CHILDREN 


Tuesday 

Joseph L McCool, Frederick C Cordes, Joseph W 
Crawford, C Allen Dickey and David O Has 
rington — 9 Ophthalmological operations 

R. C Martin and Frederick C Cordes — 9 Toti 
Mosher operation. 

Wallace Smith, Louis Morrison and Edith Stoker — 9 
Otolaryngological operations 

Dry Climes — a 

Fredepjcr C Cordes Surgery of traumatic cataracts 

J W Crawford Tuberculosis of the eye 

C Allen Dickey Suigery of the vertical muscles 

David Harrington Contact glasses, practical demon- 
stration. 

R.C Martin and Sterling Bunnell. Injuries and repair 
of the facial nerv e 

Thursday 

Joseph L McCool, Frederick C Cordes, Joseph W 
Crawtord, C Allen Dickey and David O Har- 
rington — 9 Opthalmological operations 

R C Martin and Frederick C Cordes — 9 Toti- 
Mosher operation. 

Wallace Smith, Louis Morrison and Edith Stoker— 9 
Otolaryngological operations 

Dry Climes — a 

John Saunders Regional anatomy of the mastoid and 
pathways of infection of the mtracramum. 

Howard C Nafpziger. Brain abscess arising from middle 
ear and mastoid infections 

Wallace Smith Phlebitis and thrombosis following mid- 
dle ear and mastoid infections 

Friday — 2 

F RED erick C Cordes Surgery of complicated cataracts. 

J W Crawford The eye m diabetes 

C Allen Dickey The value of orthoptic treatment. 

David Harrington Tobacco amblyopia and its treat 
ment 

ST MARY’S HOSPITAL 

Thursday — 2 

Conlan, Stanley Burns and Frank Hand 
Treatment of posterior sinusitis. Blood dyscrasias in 
relation to the ear, nose and throat Treatment of 
bilateral abductor paralysis. 

Frank Hand Radical antrum 


Thursday — 2 

George N Hosford and Ami M Hicks Technique 
for the determination of the hydrogen ion concentra- 
tion of tears The significance of pH of tears m ocular 
symptoms and treatment. Indications for and results 
of orthoptic training Relation of \ ertical imbalance 
of extra-ocular muscles to gastnc symptoms, posture, 
temperament and aptitude for school work and oc- 
cupation Congenital muscle palsy Motion picture 
demonstration of O’Connor technique for heterophona 
and heterotropia 

Days to Be Announced 

George N Hosford and Avery M Hicks — 9 Extrac- 
tion of congenital cataract, muscle operations, O'Con 
nor cinch shortening for simple exotropia, simple 
esotropia, vertical deviations, muscle transplants for 
external rectus palsy, superior rectus for paralysis of 
the superior oblique (Jackson’s technique), Motais' 
operation for congenital ptosis, Toti Mosher operation 
for occlusion of nasolacrymal duct (with Drs Martin 
and Hosmer) 

SAN FRANCISCO HOSPITAL 
Tuesday — 2 

Warren D Horner. External iridectomy, history, uses, 
technique and advantages 

C Allen Dickey and J W Crawford Salety procedures 
m cataract operations, akinesis, intra-orbrtal injec- 
tions, lid sutures, pre-operative medication. 

Warren D Horner, C Allen Dickey and J W Craw- 
ford The use of synthetic epmephnn bitartrate in 
ocular therapeutics 

Aubrey Rawlins Osteoma of the antrum, some curious 
foreign bodies in the lungs, cases of recovery from 
otitic meningitis, extensive osteomyelitis of the frontal 
bone 

Harrington B Geahail Foreign bodies m the lungs, 
stenosis of the esophagus, cancer of the larynx 

Harrington B Graham and J M Wolfsohn Extensive 
abscess of the meninges 

Rae Ashley Treatment of tuberculosis of the larynx 

STANFORD UNIVERSITY SCHOOL OF MEDICINE 

II edr.es day — 2 

Frank Rodin Congenital and hereditary eye defects 

Avery Hicks Ocular torticollis 

D Pischel. Retinal detachment, methods and results 
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CHRONIC ATROPHIC DER 

I RED I AD UR, M D , F A C S , ami M ] DW 

NDER this broad descriptive termi- 
nologv we wash to descnbe a condition 
the nomenclature of which has aroused 
considerable discussion It was first described 
under the term of “kraurosis vulva:” by 
Breisky in 18S5 and each succeeding author 
has been so dissatisfied with this limited de- 
scriptive term as to introduce a new one Thus 
we have an array of names for this condition, 
the more common of w'hich are leucoplacia 
(Morns), leucoplaac vulvitis (Taussig) leuco- 
kraurosis (Graves), and pruntus vulva: Al- 
though the catchy term “kraurosis” wdl 
probably remain attached to this condition, 
we suggest the use of a broader, more descnp- 
tive name-— chronic atrophic dermatitis of the 
vulva This simplified nomenclature is in line 
with the general tendency to use simple de- 
scriptive terms Furthermore, this term is 
broad enough to include early cases of derma- 

^’E Photograph showing the early hypertrophic 
stage. Note the marked edema of the labia minora and 
ma/ora and the presence of superficial blebs and petechial 
hemorrhages There is slight inv ol\ ement of the perineum 
rig 2 Photograph showing the second stage Atrophic 
changes can be noted in the disappearing labia minora and 
narrowing of the mtroitus The clitons is entirely covered 
over b> the adherent atrophic preputial folds Note the 
aractenstic whitening of the mucosa and the numerous 
superficial petechial hemorrhages Note likewise the 
sharply demarcated involvement of the lesion 
nf 1 ^ Photograph showing the third stage All signs 
elasticity have disappeared and the vaginal orifice is 
g eatiy constricted and ngid The labia minora have dis- 
P , completely, only the urethral onfice and the 
preputial folds being present The perineum is involved in 
a typical triangular shape 

From the Department of Obstetrics and Gynecologj The University of 

Gynecological boae 


.MATITIS OF THE VULVA 1 
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titis of the vulva w r hich may develop into 
typical kraurosis 

KRAUROSIS, LEUCOPLACIC \ ITLVITIS, LEUCO- 
KRAUROSIS 

These three most common terms are all used 
specifically by a few authors, but interchange- 
ably by most of them to designate progressive 
pathological atrophic changes m the vulva 
Undoubtedly, different patients present them- 
selves W'lth various pictures of this condition 
However, we agree with Taussig and Graves 
that these various clinical manifestations rep- 
resent different stages of a progressive disease 
which, if allowed to go untreated will ulti- 
mately develop leucoplacia and possibly carci- 
noma It is, therefore, perhaps simpler to 
think of the entire condition under the broad 
name of chronic atrophic dermatitis of the 
vulva, reserving kraurosis and leucoplacia for 
various stages of the condition 

INCIDENCE 

The disease is very infrequent and cases are 
rarely seen in general practice In large 
gynecological clinics, however, a fair number 
are encountered In 9,682 gynecological pa- 
tients examined for the first time at the Uni- 
versity of Chicago Clinics, chronic atrophic 
dermatitis of the vulva was encountered in 23 
patients — an incidence of o 24 per cent Prob- 
ably man}, cases seen in their mcipiency, when 
pruntus is the on]} symptom, remain unrecog- 
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nixed until the pathological condition becomes 
btA marked The number of cases recorded 
in the literature b Dot a true index of Its fre 


Chronic atrophic dermntitb of the vulva la 
distinctly a disease of the menopautal or po*i 
menopautal year*. It randy Involve* young 
women during tbor acd x sex year*. Parity 
apparently play* no rfiie a* the incidence b 
probably a* frequent in women who have had 
children a* in nullipara us aomen Cessation 
or a atung of the ovarian function undoubtedly 
it an important factor in this condition The 
average age fn Tatung * large »ene* of cate* 
a at year* and that In our group wat 51 
year*. The condition occasionally occur* In 
young women particularly those tuffering 
from abnormalities of ovarian function These 
catet however are rare and when they do 
occur they merit careful atndy at to the 
etiology Of the patient* in thi* group 7 atill 
had regular or irregular mentea, and iO had 
crated n>en*t mating 

Inflammation it probably tbe meat irapor 
tant, conttant etiological agent in the prodoe 
lion of thi* condition A fertile fidd for in 
flammation b provided in the physiological 
atrophic change* which occur during or after 
the menopause aa b pointed out Sadia, \dt, 
Tautaig, Grave*, and Smith all emphatixe tbe 
inflammatory procea* associated a ith thb 
condition Prantia b a conttant tymptom in 
thb condition, and teveral of the author* look 
upon it aa an etiological agent In tbe produc 
tion of the diteate It b hardly fair to anume 
that It b the only factor became there mutt 
alway* be tome caute for the pruritus The 
conttant itching lead* to trauma in the form 
of many amall wound* and brube* which heal 
tlowiy and with difficulty became of the inf ce- 
ll 00 and the continued irritation In the *Vm 
healing proceaa a piling up of tbe superficial 
layer of epithelium occur* Tint may account 
for the Leraloti* and a hit mi ng of the tuper 
fiaal epithdfum giving the charm cterb tic pic 
tore of feucopiadc vulntr* 

rHY *10 LOO I CAL AT*01STY OF TTTE VUIAA 

Normally following the onset of the meno- 
pause a tlowiy progressive atrophy of the ter 


organ* take* place. Thb b matt marked m 
the uferu* and the ovaries and ie*a marked 
in tbe vagina and the external genitalia Dur 
ing tbe early \x»r» of the menopaute thb 
atrophy of the external genitab may be bordj 
vitible becoming more marked with advanc 
ing age The atrophy ccmtbtj in a thru ding 
up of the la bia minora and majors and the 
vagina. Thb ahriveiing up proceaa b aided by 
the loaa of fat in these port*. Tbe akin may 
become unooth thin and glistening and the 
vaginal introitui may become greatly nar 
rosed Tbe vagina, likewise undergoes even 
more evt entire atrophic change*, shlch »e 
have studied recently Tbe trauma of inter 
course examination or any timple manlp ola 
tion may caute these atrophic area* to become 
bruited or cracked thereby producing pete- 
chial hemorrhage* which may lead to to ren e w 
or itching So far these change* may ail be 
coatkfard entirely phyxwlogicaJ a* the result 
of a loaa of certain ovarian function Thb 
condition hat been called tun pie krtaroi* 
became of the chart cterbtic thrivxiing up 
prorata, but it b far better to ascribe it to the 
end result* of tbe cessation of certain phvii 
ological orarian activity 

\ audden cessation of ovarian activity re 
aulting from an artificial menopaute induced 
by radiation or surgical castration may hasten 
the development of tbe physiological atrophy 
of the vulva 

A* a rule thi 1 pbyafologi cal proraw require* 
no treatment at it produce* no tympfom* 
However when It occur* Id a middle aged 
woman particularly one in ahom an artificial 
menopause bat been induced the narroslug 
of the introitui may make colto* difficult 
exceedingly painful, or even lmpoarible It 
may be Decenary to provide additional room 
at tbe introitui b> *ome turpcai expedient 
tuch at tbe operation dented for a vaginism ui 

When thb physiological atrophy u marked 
and repented trauma cause* flavoring bruis- 
ing and petechial hemorrhages, it b poidble 
for these bruited and fbaured area* to become 
infected The atrophic thin ft no looser * 
good barrier to the introduction of even the 
usual variety of orgatmm* »hkh are always 
present and the infection may becotn more 
or let* chronic Trauma petechial honor 
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rhages, and infection cause irritation of the 
superficial nerve endings This irritation is 
usually interpreted by the patient as itching 
which is mdd at first and becomes more 
marked as the condition progresses Itching 
calls for scratching on the part of the patient, 
thereby causing more bruises and trauma to 
the delicate vulval structures Thus, in a 
penod of months or years, a true chronic 
atrophic dermatitis of the vulva develops, 
predisposed by a normal physiological process 
Three or four stages of the disease are 
usually described, however, the process is 
progressive and no clear-cut picture of each 
stage can be seen They rather tend to merge 
into one another until the well developed 
atrophy appears V anous stages coincide and 
may be seen at the same time 
First stage In the earhest stage, the in- 
flammatory process may be most marked 
The entire vulva is swollen, red, bruised, and 
pamful The labia minora and majora and 
preputial folds stand out prominently due to 
the swelling In some cases the edema may 
be so marked as actually to cause small super- 
ficial blebs of the labia minora and majora 
The skin appears stretched, glistening, and at 
times almost paTchment-like m its transpar- 
ency Superficial wounds, abrasions, and 
petechias may also be present The condition 
in\olves the labia majora and minora and the 
introitus, ending at the mucocutaneous junc- 
tion and the perineum (Fig i) If the infec- 
tion is marked the inflammatory process may 
extend out laterally over the skin of the thigh, 
causing fissures m the groin Burning and 
itching are marked and the skin is actually 
painful to the touch or the pressure of clothing 
dhis early stage may last for weeks, months, 
or years, depending on the acuteness of the 
process and the amount of discomfort to the 
patient If the inflammation is marked, the 
usual soothing treatment of the skin will cause 
the process to subside somewhat 
Second stage The atrophy begins to mani- 
fest itself grossly in the second stage The 
skin itself appears thickened, indurated and 
leather}' m character due to increasing thick- 
ness of the keratin layer It has lost its 
elasticity and the usual suppleness, so that an 
ordinary pelvic examination m a multiparous 


woman causes pain The color is a whitish to 
a mottled gray, with scattered pinkish or 
reddish areas caused by the petechial hemor- 
rhages These superficial hemorrhages in 
their absorption and organization go through 
the various stages of the usual subcutaneous 
hemorrhage, providing the various colora- 
tions to the vulva The labial folds flatten out 
so that they may appear only as ndges All 
trace of the labia minora may disappear The 
preputial folds likewise flatten out or become 
completely obhterated (Fig 2) 

The characteristic distribution of this con- 
dition is most interesting The changes are 
usually limited to the non-hairy portion of 
the vulva and are sharply demarcated at the 
mucocutaneous junction with the vagina The 
penneal skm is usually likewise involved, ex- 
tending down to the anal region Occasion- 
ally, the atrophic process extends about the 
anus posteriorly to it This specific limited 
area of the diseased process lends credence to 
the endocrine origin of the condition 

T Inrd stage After a penod of years most 
cases are finally charactenzed by this last 
stage, dunng which many of the patients pre- 
sent themselves for treatment The skin over 
the involved area becomes smooth, glistening, 
semitranslucent and parchment-like Minor 
trauma causes it to crack, fissure, and bleed 
It is pearly-white or bluish-white in color, 
with petechial hemorrhages in the vanous 
stages of absorption All signs of elasticity 
have disappeared The vaginal onfice be- 
comes greatly constncted and rigid The labia 
minora have completely disappeared The 
preputial folds have become ironed out and 
only the urethral onfice stands out antenorly 
The extent of the penneal mx'olx'ement vanes 
in different patients Here the skin assumes 
an appearance typical of the vulvar changes 
This stage of the disease, likewise, is progres- 
sive, although it may appear unchanged for 
several y ears at a time There does not seem 
to be a complete spontaneous retrogression of 
this condition, although there may be long 
periods dunng which the symptoms as well as 
the course mav remain quiescent (Tig 3) 
Leucoplacic areas often deielop in chronic 
atrophic dermatitis as single or multiple dis- 
crete plaques mxolxang the inner surface of 
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T* 4 nwtiwucrtjTipli U tba byprrtropfcte 

»hu»in* Um inerr»»eil Lh r kma of Oo KpcrtdcJ krri of 
LxralofeTilia a»d Uarfcnl dooMtna of LW pi^fto Thu* 
in n ilmxiiJ chuft* id I- — I U ycr oj catb, b»t 
Uscmtk a thor m> n«W edam and cb*nctm»t>c 
kjrr of n&t&rmttry ofli X4J 

the labia majora and minora, the are* over 
the perineum or around the clitoris. The 
latter b moat frequently involved. Theae 
leu cop ! a ac area* may cauae the moet Intense 
Itching They are grayiah or bhiiah in color 
with a definite thickening of the akin or 
mucous membrane Fb*ure* or ulceration* 
may occur about theae region* 

There are rare cases in whkh the change* 
deacribed are confined to one ride of the vulva 
or remain iocahred to »uch an extent that one 
may *»eak of a localized leucoplad* How 
O’er in the large maturity of patient*, tin* 
condition symmetrically m votive* the entire 
vulva and extend* into the perineum 


In the histological picture of thu condition 
one mar easily follow the progress of the dis- 


ease Few ipcdroen* have been taken in the 
incipient state because mrgery ha* been rarely 
resorted to until the condition is fur advanced 
It b pomible, however to recognize t*o (fca- 
tinct stages— the hypertrophic and the atrophic 
stages. Tausaig, however ha* pointed crat ecu 
rectJy that in one ipedmrn all atagea of the 
dbeaie may be found Thu* the progressive 
atrophy doe* not continue at an equal pace 
over the entire area 

In the early kyptrirobinc ttagi after the 
acute inflammation and edema have par 
t tally dbappeared one find* marked elon ra- 
tion of the papfibe and an in created tHckemnj 
of the superficial layer of keratohyahn (Fig* 
4 and +AJ The basal layer of cell* «bow* no 
abnormal change* AH of the crib stain 
deeply and *how marked granulation of the 
cytoplaim Thb granulation give* the aame 
appearance to theae edit a* is oonuafly found 
In the intra-epfthehal xone of cornificatwn or 
Diertk a layer *een In the vaginal epithelium 
(Fig 5) Normally this layer become* most 
marked m the vaginal muco*a just about the 
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Fig 5 Photomicrograph of the hypertrophic stage 
showing a la>er of large cells filled with granules between 
the basahs and functionahs This layer resembles the 
lntra-epithelial zone of cormfication or Dierch’s layer seen 
in the vagina. X300 


Fig 6 Photomicrograph of atrophic stage showing the 
relationship between basahs and greatly thickened 
functionalis Note layer of large cells containing granules 
of various sizes beneath these two layers The basal lajer 
of cells appears frayed and irregular X170 


time of ovulation Apparently it is associated 
with the building up of the functionahs The 
keratin layer increases considerably m thick- 
ness The most marked changes are found 
just beneath the squamous epithelium There 
is a marked cellular infiltration of the con- 
nective tissue consisting of inflammatory 
cells Round cells predominate, although 
polymorphonuclear leucocytes, plasma cells, 
and other wandering cells may be seen These 
inflammatory cells occur m smaller and larger 
foci and at times densely infiltrate the sub- 
squamous zone Increased vascularity and 
edema are likewise noted Marked changes 
occur in the elastic fibers early in the disease 
They may be entirely absent between the 
papilla; 

In the late atrophic stage the squamous 
epithelium has become greatly decreased in 
thickness In some areas it consists of only 
four or five layers of cells The papillary' pro- 


jections have almost disappeared The base- 
ment layer of cells appears ragged, irregular 
in outline, and stains poorly In the indi- 
vidual cells, liquefaction necrosis may be seen 
The superficial keratin layer has steadily in- 
creased so that it now appears as thick or 
thicker than the basahs (Fig 6) 

The most interesting changes may be seen 
in the dermis beneath the squamous epithe- 
lium, where there are large edematous areas 
in which few, if any living cells may be found 
(Fig 7) These may be due to a transudate 
of serum and a liquefaction of the connective 
tissue of this layer As a result of the edema 
the elastic tissue has become separated from 
the epidermis and now appears frayed and 
irregular beneath this edematous area In 
places the elastic tissue fibers seem to be 
swept up into irregular bundles hke drift- 
wood It is likely that they have lost their 
continuity, ruptured, and retracted to form 
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(i»e unusual accumulations (fig 8) The 
xotk of inflammatory crib U now present be 
neath the edema tom layer consisting chiefly 
of mononuclear and polymorphonuclear leu 
cocytei and mait cells. All of the wandering 
cefla may be seen. Jn the dermh fa a marked 
absence of sebaceou* gland* of all type* 
Tewer blood vraael* than appear in the hyper 
trophic atage may be seen. There 1* relatively 
little change b the deep layer* of the cutf* and 
the subcutaneous tiaaue except for acme 
atrophy 

HiitolocicaHy leucopladc area* represent 
hypertrophic processes and may be bdb- 
tmguishaMe from kraurosis vutv* There U a 
marked hyperkeratosis, the elastic tissue 1* 
frayed and broken up and a diffuse bfiltra 
tk>n of bflammatory cdl* occur*, consisting 
chiefly of lymphocyte* which are perivascular 
in distribution The small vessels b the *ub- 
rpitbdial layer show varying degrees of nar 
rowing doe to thickening and fibrosis of thdr 
walls \g*in we wish to call a tten two to the fart 


that the atrophic and hypertrophic stages raav 
be found b the same specimen. Thus, tha 
progresdee process doe* not b voice all parts 
with equal rapid! t> 

avurroua 

Pruritus with rare exception*. 1* a pre- 
dominant symptom, and was the chief com- 
plaint of all the patients b this group Tbe 
duration of pruritus may be noted b the tabu- 
lation of these case* Tbe Itching may be 
slight at first, causing little bcoorerifeoee It 
steadflv become* worse so as to upset the 
normal nervous equilibrium of the patient 
The Itching may be worse at night leading to 
marked loss of sleep (Table* I and II) 

In a few Instances, burning rather than 
Itching I* the most common complaint This 
Is roost marked during the acute stage of the 
disease-, particularly when the element of In 
lection predominate*. If there b marked 
excoriation about the vulva burning on uri- 
nation may be troublesome. likewise if the 
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excoriation extends to the anus painful de- 
fecation is the result Man} of these patients 
complain of dxspircunia and pain on exami- 
nation This is due to loss of clasticitx of the 
shin causing cracking and fissunng 
The progress of the disease is slow Mild 
cases maj persist for xears without causing 
great discomfort The intolerable itching 
exentuallv brings the patient to a phvsician 
In some cases the progress is more rapid so 
that in the course of a few months marked 
atrophic changes dexclop The usual anti- 
pruritic lotions and ointments give little if 
any, relief 

DIAGNOSIS 

The vulva should be examined under sub- 
dued or indirect light which will accentuate 
the outline and appearance of the in\ r ol\cd 
tissue A well dex eloped case of chronic 
atrophic dermatitis of the vulva should not 
e difhcult to diagnose It occurs particular!} 


in women at the menopause or postmeno- 
pausal period, thercb} ruling out conditions 
causing pruritus in }oung women On careful 
inspection the characteristic skin changes 
prexiouslx described wall be noted and found 
to be well demarcated In the carl} stages 
howexer, considerable difficult! in making a 
diagnosis max be encountered At times a 
positixe diagnosis maj not be made until exi- 
dent atrophx occurs and tx-pical kraurotic and 
Icucopiacic changes are manifest In the 
earl} stage therefore all conditions which 
mav engender itching of the xailxa and the 
perineum should be ruled out 

Infections of the xnilx a cause pruntus The 
x anous pyogenic organisms max be associated 
xxith Ieucorrhea and inflammation The ves- 
tibule, labia minora and majora, and penneum 
may be reddened and tender Smear and 
culture examinations will identif} the vari- 
ous p} ogenic organisms Therap} directed 























tcnrord the eradication of the Infection will Pa ran I a auch u poDculi or nlnaorm* 

mult In a prompt improvement occasionally are responsible for pnmtuavulvc 

Yeast i nfcdi4/t of the yulva t* probably In the absence of a apedfic akin teifon, other 
more common than la the consensus of opin- than the abraaxm* and trauma of scratching 
ion It haa been shown recently that it la careful examination of the vulval hair and the 
almost always uvyriated with diabetes Super anal region should be made to determine 
fidal acrapmga of the Involved aJun will show whether or not parasite* are present 
the organums on microscopic or culture exam- \ turodrrmaliUs Derma tologista recently 
Ination Blood augar determinations ahould have emphaaued the importance of euro 
be made In every caae of vulvftla SlmDar dermatitis aa a cauae for pruritus ml a; and 
le*k»a elsewhere on the body may assist in ani The occurrence of the condition in joung 
making a diagnosis (Fig p) women with an absence of anv char* ct erratic 

Oikcr fttnte* s tnferts+*J of the vuha may local change* in the atm should ragged * 
occur usually undated with lesion* In the neurogenic origin The presence of a ncum 
groins The characteristic ltin Irskm is u*u dermite elsewhere substantiates the di*gt»0<* 
ally present Microscopic erami rutioo will Thi* condition 1* usually f und the nervous, 
reveal the fungus aa the etiological agent unstable individual 
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Fig a A tan infection of the vulva involvinc the lilua 
stun, and Iwth groins Superficial 4 hm scrapings revealed 
the organism on microscopic and culturi examination 4 


Syphilis has been gnen as an etiological 
agent for kraurosis vul\ a. b> the oltkr authors 
It probable has no relation to this condition 
Howcecr, a Wassermonn test should be made 
on ce er\ patient 

Mane other rare conditions mas be re- 
sponsible for pruntusof the tulva and should 
be considered in the differential diagnosis 
The development of an epithelioma of the 
vul\a is alee a} s a possibility, and may occur 
at any stage in the disease Leery patient 
should be followed carefully and a biopsj 
made of anj suspicious lesion The appear- 
ance of a nodule on the \ul\a in a ease of 
chronic atrophic dermatitis is highly sugges 
ti\e of a squamous cell carcinoma, inasmuch 
as o\cr 50 per cent of these patients ulti- 
mately dee clop malignant changes Chrome 
atrophic dermatitis of the vuka is the most 
important socallcd “precancerous lesion ” 

PROGNOSIS 

1 he disease docs not tend to regress spon- 
taneously, although long penods mav elapse 
during which there is little noteworthy change 
Che great danger to the patient is the possible 
development of a squamous cell carcinoma 
Kraurosis and leucoplacic vulvitis predispose 



I li, 10 Photo-rapli of -v -.mall polypoid squamous cell 
carcinoma of 6 to S necks’ duration suptnmpo-cd on 
chronic atrophic dermatitis of the vulva 


to malignant changes in at least 50 per cent 
of the cases Chrome atrophic dermatitis of 
the \ul\a mat be termed a precancerous 
lesion for in no other condition is a disease so 
often followed be malignance It may arise 
in thchjpcrtroplncoratrophicstagcs(rig 10) 



Fig II Photograph showing the postoperative results 
of a vuhectomj performed 2 j cars previously On exam 
ination the vagina easdj admits the finger The patient 
has had no return of her symptoms 
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TtEATMurr 

Although many type* of therapy have been 
advocated from time to time, surgery is the 
treatment of choice. In dealing with a Irson 
which U progressive In character and fre 
quently foUowed by mabgnant change*, ade- 
quate surgical removal appear* logical A 
vulvectomy varying in extent with the area 
of the jhln involved, remove* all source of 
danger of malignancy The operation came* 
with it very httle risk and may be performed 
on almost any Individual lie have done a 
number ot vulvectomies under local anes- 
thesia, supplemented by narcotic*, with en 
tire comfort to the patient The rebel from 
the pruritus b immediate. Convalescence la 
usually uneventful Healing will generally 
occur b) primary onion if there Is no constne 
tion of the tissues In middle aged women s 
functional vagina may be restored although 
la older women the normal vaginal atrophy 
preclude* this (Fig ir) Taussig reports a 
case of Ieucopfacic vulvitis in a young woman 
who gave birth to a normal full tern child 
following a vulvectomy 

\ ray tbrrapy has been given /or this coo 
ditKW with some success Early In the cHseaae, 
before marked atrophic changes appear radi 
a tion occasionally will give temporary relief 
from the pruritus ft doe*, however recur and 
the progress of the disease continues un*J 
terra Most of oar patients received radii tioo 
therapy with little or no relief and acre sub 
scquently operated upon. Radium Is not 
useful In the treatment of this condition 

The usual and pruritic lotions, salves and 
ointments are of no benefit to allay the into! 
erable Itching Their efficacy is lo*t after 
several applications and the patient loaes faith 
in tbrir dispenser 

Hormonal therapy has been given with no 
rpparect success Future treatment along 
thtshne may eventually prove useful 

Learmcrath has advocated sectioning the 
pudendal, perineal and other nerve* of the 
vulva to alky the Itching In chronic atrophic 
dermatitis The results of this method hare 
not been uniformly successful In removing 
the itching, the patient tray be lolled Into a 
sen*e of security while malignant changes are 


developing The desfrabffity of this form of 
therapy is open to question. 


COVCXtrSTCWB 

i The present terminology — kraurosis, leu 
coplad vulvitis leuen kraurosis, etc. — is com 
fuwng and unsatisfactory as it describe* ooly 
certain nhasei of this condition It leads to 
fail a re in making a diagnosis of the earir 
stages of the disease prior to the development 
of the shrinkage of kraurosis or the white 
areas of leticopjada Chronic atrophic derma 
lids of the vulva U a timple and descriptive 
term for the entire process In Its various man! 
festarions 

i In a period of 5 yean »e hare encoun 
tered *3 patients with typical chronic atrophic 
dermatitis of the vulva — an incidence of o *4 
per cent alvectomy was done in 9 patients 
with uniformly good results \ anon* types of 
treatment were given, inducting radiation In 
the majority ot the patient*, with only tem 
porarr relief 

3 The disease is progressive and does not 
tend to regre*s spontaneously although there 
may be periods of quiescence 

4 Sargica! removal ot the involved tissue 
is the only safe logical and effective treat 
raeut In alleviating the symptoms and arrest 
ing the progress of the disease 

5 The condition is to be regarded as a pre 
cancerous lesion, with so Incidence of card 
norni in over 50 per cent of the cases 

6 \ ulvectomy b further justified as a pro- 
phylactic measure • gainst cardnoma of the 
vulva. 
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P HLEBITIS thrombosis, and thrombo- 
phlebitis are discussed together here 
because it is difficult to draw a sharp 
differentiation between the three conditions 
Most phlebitides are associated with some 
thrombosis and even the blandest thromboses 
provoke a reactive inflammation of the adja- 
cent vein wall The three terms moreover, are 
widely interchanged, usage frequently reflect- 
ing the opinion held as to the relative im- 
portance of vein infection and thrombosis in 
the evolution of the picture Thus, in the 
German literature, the term thrombosis is 
widely encountered, thrombophlebitis being 
reserved for the frankly infective forms of the 
disease In France, on the other hand, where 
the teachings of Vaquez still prevail phlebitis 
is the term most often employed It is the 
purpose of this paper to discuss briefly the 
conditions characterized by vein inflammation 
and thrombosis under a single heading, in the 
hope that some of the vagueness and confusion 
surrounding them may be dissipated 

GENERAL CONSIDERATIONS 

Thrombosis Three chief classes of causes 
for thrombosis have long been recognized 
These are changes in the vessel wall, slowing 
of the circulation, and alterations in the com- 
position of the blood itself The last named of 
the three probably represents the oldest 
theory John Hunter enunciated the behef 
that inflammation of the vein wall was the 
necessary precursor of thrombus formation, 
and that the clot was always secondary 
Virchow established the conception of throm- 
bosis as an intravascular coagulation due to 
slowing and eddying of the circulation If the 
inflammation played any part, it was merely 
that of slowing the blood stream, thereby 
permitting the clot to form Zahn, some 20 
years later, demonstrated that trauma to the 
mtima of living vessels resulted in local throm- 
bosis He observed the deposition of white 
blood cells along the injured surface and 

’From the Peripheral Circulatory Clinic Department 


differentiated between red and w hite thrombi, 
that is between coagulation of the blood as 
occurs in evtravasated or completely stagnant 
blood, and agglutination, w hich is the primary 
process in intravascular thrombosis Hayem 
and Bizzozero recognized blood platelets as 
independent blood elements, and demon- 
strated that it w as their role, rather than that 
of the white corpuscles, in the agglutinative 
process, which initiated thrombus formation 
Further studies by Eberth and Schimmel- 
busch, Welch, Aschoff, and others have con- 
firmed these observations, and have added 
materially to our knowledge of the mechanism 
of thrombus formation 

Although their relative significance is still 
widely disputed, it is now generally accepted 
that all three of the factors mentioned are 
involved, and that an interaction of two or 
more is probably necessary for the develop- 
ment of thrombosis in the majority of cases 
In the thrombophlebitides due to penetrating 
injuries, or arising by extension in areas of 
suppuration, the inflammatory alterations of 
the vein wall are obviously the initial changes 
Bland thromboses, on the other hand, arising 
after clean operations or deliveries, and in- 
volving vessels at a distance from the field of 
operation cannot so easily be explained on the 
same basis Between these two extremes are 
the large number of phlebitides with throm- 
bosis arising during the course of infectious 
states, following operation or in the puerpe- 
rium, in which the possibilities of infection 
somewhere in the body are present, but m 
which there is no direct connection between 
its location and the site of the phlebitis In 
these cases, it is difficult to state whether the 
vein becomes infected first, with secondary 
thrombosis, or whether secondary infection of 
a thrombus occurs, with subsequent involve- 
ment of the vein wall 

Slowing of the circulation is certamh one of 
the important causes in the development of 
thrombosis This is attested by the relatne 
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Infrequency of thrrrmbori* in the tort* and 
larger arteries despite the most extensive 
*d erotic change*, even to calcification nod 
ulceration of tie vend watl where** throm 
bori* of the vein* U comparatively common. 
Postoperative thrombem* l* practically never 
*een in children arid b rare In young adult* 
It become* frequent during middle and ad 


vandng age, when change* In the heart end 
blood ve»d* permit riowing of the blood 
stream. The vessel* moat often affected in 
thi* type of throm bon* are the large vein* of 
the lower extremltica those of the left aide 
being much more frequently involved than 
those oc the right In jfste erf the greater fre 
quency of turgical intervention In the nght 
half of the abdomen Thai adcct i vc Local 1** 
tloci ha* been accounted for on the bad* of 
anatomical variation* on the two shirs, such 
a* greater length and obliquity of the left 
common iliac vein, m eas u re of the right com- 
mon Iliac artery which creme* and compre*ae* 
it against the vertebral ccrfumn, constriction 
in the arterial loop formed by the left internal 
and external lilac arteriealKMler) ^nd pressure 
from the adjacent portion of the colon all of 
which further favor local ycdou* stub The 
frequent formation of thrombi In varlcoae 
▼cfn*. aneurisms and aim Oar location* a here 
■lowing and eddying of the circulation occur 
farther indicate* the Importance of thi* factor 
In the development of tirotnbori*. 

Hunter ihowed, about a century ago that 
complete »tagnation of the drcalatioo by 
mean* of aseptic and atraumatic Isolation of a 
column of blood between two ligature* doe* 
not lead to thrum bo*b Thu experiment ha* 
been confirmed many time*, notably by 
\aquex and by Baumgarten, and ha* been 
invoked a* an argument against at*®* bemg 
the xtie cause of thrombosis The invalidity 
<rf this argument he* in the failure to differen- 
tiate between thrombori* and coagulation 
Coagulation *uch as occur* postmortem or 
when blood h*» been *bed, n a function of 
jUgnant Mood and depend* upon the libera 
rioo of ferments from the cellular dements, 
which activate the thrombin in the plasma 
This, In tom, converts the soluble fibrinogen 
into *trancif of insoluble fibrin The formed 
sre enmeshed to the fibnn network 


the whole aobdifying into a more or lew ho- 
mogeneous jtliy like maia Tbnxnboais, on 
the other hand Is a phenomenon of blood 
which Is flowing albeit at a reduced rate and 
co nriits of the agglutination of platdet* along 
the vessel wall to form a bomogvneou* layer 
Superimposed upon thi* U a settling oot 
of white blood corpuscles. Thi* gradual build- 
ing up of a white tbrombu* can occur only 
while the blood is still flowing Flbnn form* 
tioci play* no part in this picture except u a 
secondary process when as a result of the 
liberation of ferments from the agglutinated 
platelets and leucocytes, coagulation may 
occur at the periphery of the thrombus As * 
matter of fact thrombori* has been observed 
In blood rendered Incoagulable by the addition 
of hirudin in the experience of Zurhefie He 
dte* similar experiments with hirudin wbrth 
were carried out by Schwalbe and by Loch, 
and with peptone by Eberth and Schunmd 
bo*ch 

It is obvwu*, neverthdesa, that slowing o / 
the dmilatioo i» oot the only factor Involved 
In thrombus formation Local trauma or In- 
flammation of the van wall, a* was shown 
experimentally by Zahn and others and a* a 
seen clinically following injury or suppuration 
will also lead to thrombon* at toe rite of 
vascular damage Thu u the prinaple made 
use of in the artificial obliteration of varicose 
veins by means of injections of sclerosing tub- 
stances Intirna] changes may wd] be a factor 
too in the tpcmtaneou* thromboses of varlcoae 
veins However the demonstration of grow 
venom lerion* accompanying the bland forms 
of thrombem* of the larger vessels ts very rare 
Furthermore the selective Imolvement of the 
left ade is difficult to explain on the bails of 
primary pathological change* in the vein wall 
In tha cxmnection t u Interesting to note 
that Krlrtenson ha* recently described adhe- 
sion* and fold formation* in the tntfma of a 
large percentage of adult iliac vein* ituched at 
autopay These change* are sharply locaBred 
to the left common iDac vein He believe* that 
they are due to pressure from the iliac artery 
and consider* them etiological] y significant in 
the development of thrombose* Sunflaf 
change* have been described by tfanlforricfa 
and other* \e%ertiude**, it still remain* to 
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Fig i Relation of varicose eczema to varicosities Left, Patches of eczema in 
upper and middle portions of legs Right, Inf ra red photograph of same mew, rev eals 
varices direct!) beneath each patch of eczema 


be proved that such lesions of the vein wall 
underlie thromboses m general 
Changes in the composition of the blood 
which are frequently described as favoring the 
development of thrombosis are dehydration, 
increased viscosity, changes in the acid base 
reaction, greater fragility of the red cells, accel- 
erated sedimentation rate, increased number 
and fragility of the platelets and shortening of 
the coagulation time These changes are fre- 
quently emphasized by clinical observers but 
their significance has not been definitely 
established The red and white corpuscles 
seem to play no part in the genesis of throm- 
bosis Changes in these structures would, 
therefore, seem to have little bearing on the 
subject Increase in the number of platelets is 
often emphasized, but it is difficult to see how 
this finding alone could significantly deter- 
mine thrombus formation Increased fnabil- 
it' of the platelets alterations in their elec- 
trical charge, and greater tendency toward 
agglutination have also been mentioned and 
might be more dircctlv related These arc 
changes however which cannot readily be 
measured Thrombosis is frequently attrib- 
uted to augmentation of the clotting factors 
and shortening of the coagulation time As 


w r as stated before, these elements play no rble 
in the initiation of the thrombus However 
they may affect the secondary, coagulative 
phase, and as such, play a r61e in the propaga- 
tion of the penpheral portions of the thrombus 
Phlebitis The inflammation of the vein 
w'hich invariably occurs m the conditions 
under discussion vanes widely m its source 
nature, intensity, and significance As is seen 
in the accompanying tables the range ex- 
tends from simple, non-bactenal reparative 
inflammation following bland thrombosis to 
actual suppuration 

The reparative inflammation secondary to 
bland and aseptic thrombosis represents the 
mildest grade of phlebitis It is often so slight 
as to be clinically unrecognizable, and the 
presence of the underhung thrombosis is con- 
sequcntlv often not recognized Because of 

TYBLE I —ORIGIN OF VEIN INFLAMMATIONS 

1 Reparative reaction to bland thrombosis 

2 VIetastatic infections 

A Spontaneous phlebitis 
a Normal veins 
b Varicose veins 
c Buerger s disease 
d Phlebitis migrans 
B Postoperative or puerperal phlebitis 

3 Extension of infection bv contiguitv 
4- Direct injurv or infection 
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the m Ad ne» of the reaction provoked thrombi 
of this type are but looaely attached to the 
\ein wail and readily break loose to form 
emboli. A* will be shown later the sudden 
massive pulmonary emboli usually aro-c from 
this type of thrombus 
In most of the phlebitides, the organisms or 
toxins reach the affected vein bj the met a 
static route. They ma> come in direct contact 
with the fotima of the vessel, or mav lodge in 
the vasa vxiaonun u minute Infectious emboli. 
Aschoff [j of the opinion that In this form of 
thrombophlebitis too thromboats is the pri 
man, process, and that circulating organisms 
are passively included fn the developing 
thrombus. Bacterial grouthwithin the throm 
bus ma> then lead to secondary infection of 
the adjacent portion of the vein walL Meta 
static infection accounts for the spontaneous 
throm bophlebi tides of normal and varicose 
veins and probably for the vein inflammations 
of Buerger s disease and of phlebitis mi grans. 
The postoperative and puerperal phi ebi tides 
arising at a cCdance from the field of infection 
or operation also fall aithin this category 
Mention should also bo made of the remark 
able tendency of veins to harbor latent Infer 
tions for long periods of time Repeated 
attacks of inflammation in the same or adji 
cent segments of vein are frequently due to 
periodic activation of the same Infection 
rather than to new infections. This is pflrtlni- 
lartj true of the subacute and chronic forms of 
phlebitis Involving normal and varicose super 
fkial wins and probably also of so called 
phlebitis migrant De Takats has written of 
latent Infections in varicose veins and Kendall 
and Jacques in nnnuUlihed observations, 
have obtained bacterial growth from a Urge 
proportion of specimens of vein removed 
luring ligation of the long saphenous vein in 
case* of evtrosJi varicosities The ascending 
phlebitis which sometimes follows the mjec 
Uan of varkr^c veins Is probablv 1 e to the 
activation f a pre rri tent latent infection 
\ thinl posable avenue of f fection (o the 
dn mail is by extension from suppurative 
processes about its radicle-. and progra-W 
contiguity alo g the vein wall or along a 

thrombus forming aithin the v in This type 

of infect loo may conceivably an<e from an In 


ferted placental site and lead to a suppurative 
thrombophlebitis, bv extension of the iliac 
vein*. \ similar mechanism mav explain the 
portal thromboses secondary to suppurative 
appendicitis. This method of infection boa 
ever accounts for but a small f ruction ol the 
cases of phlebitis, ami U particularly Infre- 
quent as a source of the phlebitides of the 
lower extremities. 

final tvpe of phlebitis fs that a hfch arises 
by direct trauma to the vein «a]| u from a 
penetrating Injury or perforation bv a fisc 
tured bone spicule In the same category »re 
direct infect fens of the vein a rising In suppers 
live lesions surrounding It and extending from 
the adventitia bin and toward the Intbua. \ 
ciusfcnl example of vein Infection by this 
mechanism is rinai thrombosis complicating 
mastoid suppurations In the lower extrem- 
ity phlebitis of this type may develop second 
ary to infected wounds, osteomvebtls, or 
pelvic abscesses overlying the large veins 
Thla group too comprise* but a small number 
of the v cio laflummuthns, and the tourer o! 
the infection Is usually obvious In tboe there 
can bv little doubt that the thrombosis. If it 
develops at all is secondary to the intlnul 
lesfort 

PusU^cmltre rem rtmfli alums The throm 
boses and phlebitides arising as complka titan 
of operation or delivery are of particularly 
poignant interest to the surgeon lie may 
therefore summarize those changes in the 
organism brought about hr these procednrrs 
which are cow/udvr (o toe development of 
vein disease Rrtardatloa of the arculatoo 
rate has been bo* n to be one of the prr- 
requhJte* to the development of both Usnd 
and infective thrombi It has long been 
appreciated that tbc rate of blood flow h 
retarded after operation and Dahl has recent 
)y reported actual roentgroologirxl lemon 
stmlon of delayed venous return from the 
low crest ran I ties following abdominal surgery 
Slowing f the rat of blood (low after opera 
tfo iv occasioned by the etrfomd bed rest 
d pi ei ion ol the general condition ol the 
patient 1 iw ring of the Moot) pressure and 
weakening of tbe cardiac impulse \eoous 
stagnation b farther fa -oral by inhibition cf 
the kpih f rrspiniUoo because of abdominal 



ZIMMERMAN PHLEBITIS, THROMBOSIS, THROMBOPHLEBITIS OF LEGS 447 


pain, distention, and constrictive bandaging 
The blood volume is reduced as a result of 
hemorrhage, restricted fluid intake and loss 
of body liquids through vomiting and 
diaphoresis 

Changes wrought in the composition of the 
blood by operation have been widely studied, 
and with varying results Among those men- 
tioned are increased viscosity, sedimentation 
rate, blood protein, fibrinogen, calcium, and 
platelets Colloidal and electrical alterations 
disturbances in the acid base equilibrium and 
qualitative changes in the platelets have all 
been reported The clotting time and bleeding 
time have frequently been found to be short- 
ened Granted that such changes may accom- 
pany the postoperative or pueipcral period, it 
is unlikely, as has been herein shown, that 
most of them could have any bearing on the 
thrombosis question Hypothetical al terations 
m the agglutinative tendency of the platelets, 
nhich might, conceivably, predispose to their 
settling out and becoming agglutinated, do 
not lend themselves to demonstration 
Alterations in the vein wall might occur as 
a result of operative trauma to the vessel It 
is difficult to see, however, how trauma during 
the ordinary' laparotomy, particularly for 
lesions m the right upper quadrant, could 
sufficiently irritate the veins of the left lower 
extremity to produce thrombosis Even 
phlebitides following appendicitis operations 
are predominantly left sided Furthermore 
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Fig $ Experimental thrombophlebitic edema \ Sec- 
tion of arterj and \ein following experimental thrornbo 
phlebitis, showing absence of marked penphJebitic in- 
flammation 


the relatively long latent period between the 
operation and the onset of the vein complica- 
tion speaks against operative trauma as an 
important factor m the etiology of throm- 
bosis 

The r61e of infection is frequently adduced 
in the explanation of postoperative and puer- 
peral phlebitides, and indeed, these complica- 
tions are more common in patients m whom 
infection is present However, this discussion 
of the avenues of infection to the veins em- 
phasized the infrequency with which direct 
connection between the operative or placental 
site and the phlebitic vessel can be demon- 
strated Infections probably increase the 
tendency to vein complications by adding to 
the impairment of the general condition 



1 tg 4 Llephantiasis resulting from deep \ ein phlebitis 
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broiougSag the Immobility and further retard 
lag the rate of blood Sow Furthermore 
infection from the firid 0/ operation may pro- 
vide the atrium from which bacteria are 
carried to the affected vein by the metastatic 
route. The rfile of infection may therefore be 
conridered as indirect and contributory rather 
than determinating 

Relation U emboi m ThromboiU and in- 
flammation of the veins derive much of their 
significance from their omioou* awocfatlon 
with pulmonary embolism The incidence 
character and menace of the emboham depend 
upon the type of vessel which harbor* the 
thrombus, and the in tensity and nature of the 
coexistent pWehitb A few genera! rules may 
beataied. The firmnew» with which the throm- 
bus i* attached to the vein wall is apparently 
in direct proportion to the rkgrre 0/ ip flam 
matory reactioo provoked Most of the major 
emboli arUe from atatic thrombi lying loosely 
in the vend Clinically recognisable throm 
bophlebltia antedates such rmboltsrn only In 
exceptional cares Suppurative softening 
however results In the fragmentation of the 
thrombua with consequent showers of small 
infectious emboi! which frequently Jesd to 
pulmonary suppuration or pyemia 

The sue of ine embolus naturally depends 
upon the length and lumen of the vein in 
which the antecedent thrombus is lodged 
Massive emboli striking without warning and 
frequently bringing sudden and dramatic 
death must be Urge enough to obstruct one 
or more of the main tranches of the pulmonary 
artery Such a mats can come only from a 
major vessel usually the iliac or femoral vein 
Small emboli frequently result in pulmonary 
infarction partiiularfy if there is coexistent 
rwpfratorv or cardiac Imjwirmeit Many of 
smaller sue produce no detectable cl mi cal 
dlsturbcnc * The inf equeccy of infection In 
infarctcd lung ho* been offered as evidence of 
thi non bacterial ngm of the thrombus 

FHLTSm* VCD TttSOiiBOfin rBlTIS it TUT 
t su extsevitus 

Throm bask and thrombophlebitis are rape 
dsB> liiriv to occur in the veins of the lower 
fTtreraiUo The rtmicai manifestation* and 
the gravity ol the disease depend in large 
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part upon the type of vein affected Severs! 
years ago Homans su ggested dividing the 
phi ebl tide* of the lower extremities into three 
groups those affecting the deep veins, those of 
normal superficial vein* and those involving 
varicose veins. This convenient daxtitustiwt 
will be (ol km ed fa this discussion (see Table 

II) 

PMtbrtu of \artuu rciaj Thrombosis and 
Inflammation are extremely common in van 
coae veins, and moat of the roraplicatiocs of 
varicose vein* may be shown to be infttmrtu- 
tory in origin In light of what has been Slid 
regarding the etiology of phlebitis it is not 
surprising that these veins nhlcfc are sobjectcd 
to stasis and its attendant pressure and 
anoxemia, provide a «te of predilection for 
circulating organisms F refluent degenerative 
changes ui the hning endothelium further 
favor the development of thrombosis and 
inflammation Conditions predttposlng to 
thrombosis in general, such as operation, 
delivery internment Infection debuitv and 
trauma are frequently the immediate, pre 
cursors ol the phlebitis although repeated 
attacks of spontaneous inflammation are ex 
tremriy common in patients who cowrier 
themselves otherwise entirely well 

Homans called attention to the relative 
msldtvesa of the cimicai manifestations of vari- 
cose vein phlebitis as compared with that In 
normal vessels He states further that the 
xequdr of these Inflammatory attacks are of 
little wgniGcance This observation b oat 
borne out by the study ol large a urn her* of 
these patients It can be shown rather con- 
vincingly that most of the asnpGcatxma 
varicose vein*, which are usually attributed to 
suds and congestion are really ittflammaioty 
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m origin, and that there is a direct sequence 
of changes from the phlebitides to indurations, 
dermatoses, and ulcerations 
The attack of phlebitis may follow a slight 
bruise or come in the tram of an acute upper 
respiratorj r infection Often no ascnbable 
cause can be found Two rather distinct 
v anettes arc seen The inflamed segment may 
involve but 2 or 3 inches of the \em and re- 
main localized to this area, or it ma> advance 
centralK and peripherally until most of the 
saphenous system is invoiced Mild general 
symptoms ma) accompany the latter, in the 
former the} are usuall} absent The patient 
complains of slight pain m the involved area, 
and, on examination, a firm, dull red some- 
what tender cord is seen A variable amount 
of periphlebitis accompanies the attack These 
inflammations pursue a subacute course, and 
recurrences in the same or other segments, are 
notoriously frequent 

In the progressing form of the disease, the 
inflammation almost invariably stops short at 
the saphcnofcmoral junction Limitation of 
the process to the superficial \ eins has been 
convincingly explained on the basis of the 
difference in rate of blood flow in the super- 
ficial and deep v enous S} stems The circula- 
tion in the latter is suffiacntl} more rapid to 
prevent the extension of the phlebitis to the 
femoral vessels The thrombus almost in- 
variably canalizes so that the vancosity is 
rare!} permanently obliterated b} this process 
Calcification of portions of the thrombus 
occasionally occurs, with formation of phle- 
bohths which persist indefinitely In rare 
cases, suppuration of portions of the thrombus 
may result m abscess which requires drainage 
The usual type of varicophlebitis remains 
localized, with greater tendency to recur at 
the same site Eventually, the inflammatory 
changes extend from the \cm wall to the 
adjacent shm and subcutaneous tissues At 
this stage the lesion presents the appearance 
°f a round or oval patch of low grade cellu- 
litis The shin is reddened and indurated, and 
there is slight pain and tenderness on pres- 
sure The temperature may be elevated a frac- 
tion of a degree These attacks, too, tend to 
recur, and as they recede, leave pigmentation 
and fibrosis Ultimately, the skin over a limited 


area, which sometimes involves a large por- 
tion of the circumference of the lower leg, 
becomes transformed into a dark brown, 
indurated zone mth pigmentation, fibrosis, 
and atrophy of the overlying integument 
These zones, which are spoken of as phlebitic 
patches or phlebitic indurations are the 
immediate precursors of varicose eczemas or 
of ulcers which show little tendency to heal 
That these changes are inflammatory , 
rather than merel} stasic, can be convincingl} 
demonstrated by following the lesion through 
its successive stages The long axis of the 
patch is usuallv parallel with the course of the 
infected vessel, and in many instances, a 
vam ma} be palpated as a groov e or channel 
passing through the board-like area There is 
no parallel between the extensiveness of the 
varicosities and the seventy of these shm 
lesions, nor does the area of involvement 
always he in the most dependent portions 
where congestion would be most sev ere Adja- 
cent portions of the skin, separated from these 
indurations b} onl} a few millimeters, retain 
their normal color and consistency It is 
difhcult to reconcile the sharp limitation of 
the process wnth chronic passive congestion, m 
view of the v er} rich overlapping of the cuta- 
neous v enous circulation Finally, m support 
of the inflammatory genesis of these complica- 
tions, it ma} be mentioned that conditions of 
known chronic passive congestion, such as 
occur in long standing cardiac decompensa- 
tions, are not associated with indurations of 
the type described here, or their subsequent 
degenerations 

Aside from these local changes, which may 
become disabling, the prognosis m varico- 
phlebitis is good Embolism, the dreaded 
sequel to any phlebitis, is very rare This is 
particularly true of the artificial, or chemical 
phlebitis induced by the therapeutic injection 
of vancose veins Two factors of safety are 
mentioned in explanation of the infrequency 
of embolic accident following such injections, 
and these apply largely to the spontaneous 
phlebitides as well The more important of 
these is the fact that the thrombus is inflam- 
matory in its origin and is firmly adherent to 
the irritated and denuded vein mtirna Such 
thrombi are not at all likely to become d is- 
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lodged u emboli The second factor la the 
reversal of the direction of flow In varicrwe 
veins, u nay be demonstrated by the Treo- 
dnlaiburg test. If portion* of the dot did 
[mat Ioo« while the patient was erect, they 
could not flow upward to enter the general 
drCuUtion, bat would of necessity go down- 
ward to be aught In the pre-capillary 
vessefi, where they could do no harm The 
rare emboli which do occur are of small Ste 
and give rise to minor pul m onary iaUrctfcms. 
If Infected fawHiratkm might result 

Treatment In* punch *» the sequel* of 
varico-phkbitis frequently lead to distressing 
and even dJaabffog emd-results, tbdr ptrvwa 
tkm constitutes the greatest Indication for the 
early obliteration of varicosn veins. Injection 
or ligation in the presence of active phlebitis, 
even of the subacute variety U dangerous, 
and such treatment should be postponed Iot 
srveral week* or month* after the inflamma- 
tory phenomena hare disappeared. 

Active treatment for this type of phlebitis ia 
essentially conservative. Prolonged immobi 
Uxation is unnecessary and most of these 
patients may be permitted to be ambulant 
throughout. If the Involved vein segment I* 
beknr the knee the limb should be encased In 
an Unna a paste boot, which Is renewed 
periodically Tbia relieves the edema and 
congestion, and materially alleviate* the dis- 
comfort. When the inflammation ha* sub- 
sided further support by men n s of woven 
elastic bandage*, for an additional period of 
several months b advisable The progressing 
type of phlebitis Involving the saphenous 
trunk In the thigh ia not amenable to this 
l ipmle thoapT and rest, elevation and the 
atffkatioo of hot compr ess es may be required 
The progress of the krioa may sometimes be 
checked by compressing the trunk of the vein 
above the highest point of involvement by 
means of a felt pad held m place with a strip 
of adhesive tape. Obliteration of the trunk in 
advance of the lesion by injection or Iigaton 
has been advised by some wntera, and. In av 
opinion, may be indkattd In cases in which 
attfweri of small emboli are bang thrown off 
Tbb latter eventuality rarely occurs Alter 
an adequate period of quiescence cautious 
treatment for the underlying varicosities 


should be Instituted. If the fin* amah, tenti 
tivt injection* produce do exceadre Influwas- 
tory response active obliteration by ©earn of 
infection, together with ligation if neeeaury 
should be carried out 

Phlebitis f/ whvmk npcrjiM ran; 
Superficial veins of the knrir ertrerratks 
which are not vamose are also subject to 
phlebidc inflammation. Such normal vrswri 
are much Jess frequently Involved, however 
than are those prtrioualv (Elated sod varicose. 
The difference In Udoence may readily 1* 
explained by the relative absence of stash and 
of degenerative in lima! change* in the Intact 
vein*. The dlnkal comae and the seoude d 
phlebitis of t hese vein* dosdy resemble those 
of inflamed vmncosfue* Homan* Ureases the 
benignity of phi ebi tides of vamose veins s* 
compared with normal fuperfidal vein Inflam- 
mations, and explain* the diScrence on the 
bans of gradual adaptation of the lymphatics 
dnnng the period of stretching tad dilatation 
of the veins, so that when the eventual 
phkbltk lymphangitis occurs, bo crippling of 
the lymphatic return takes place Our ripen 
mortal observations, whkh win be tftsewed 
later sad my dlnkal experience Is at variance 
with tbb view Edema of the extremity is ad 
part of the picture of superficial vein pathol- 
ogy whether those superficial reins dc doc 
mal or varicose sod the local cutaneous 
changes are equally severe In both typo cf 
phlebitis \* wmi stated before, they rest upon 
(fired inflammatory changes emanating Iran 
the Inflamed vein segment, tad are not directly 
due to stasis in other the venous or lymphatic 
channel* 

Phlebitis oi normal superfiasl veins may be 
wjontaneous or may result from local tofec 
lion* in the vicinity of the affected ve*d I 
hart seen progressive thrombophlebitis of the 
e n tire saphenous vein following a loeaHaed 
third-degree bum on the dorsum of the foot- 
These Inflammations are also prooe to occur 
after operation djfldUrth, or trauma, and 
may connate infectwuadheasmor cachectic 
stairs They are particularly common l* 
hmh* which have been the seat of deep vein 
phlebitis, many of the distressing and disabling 
•equeLe of which may be due to associated oc 
secondary superficial vein infection 
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The cluneal manifestations of this type of 
phlebitis ate similar, as stated, to those de- 
scribed of the varicose vessels, although they 
may be somewhat more acute The same two 
rather distinct varieties are seen The pro- 
gressive or advancing type commonly occurs 
after operation or delivery It usually involves 
the trunk of the long saphenous vem and fre- 
quently begins m the upper portion of the 
thigh It is ushered m with fever and pain in 
the limb, and a firm, tender, reddened cord 
may be detected along the course of the 
saphenous vem General edema of the leg 
does not develop The process may progress 
downward to involve the entire saphenous 
system and occasionally may extend to the 
communicating veins which anastomose the 
superficial with the deep systems When the 
process subsides, the thrombus canalizes and 
the lumen of the vein is restored The v all is 
somewhat thickened and the valves within 
the diseased segment, as a rule, are completely 
destroyed Homans has pointed out that 
although the circumference of these vessels 
may not be materially increased, ^the absence 
of functioning valves permits a much greater 
degree of regurgitation than occurs in exten- 
sively dilated and tortuous varicose veins In 
the exceptional case in which the valves in the 
communicating as well as the saphenous veins 
are crippled, reflux takes place through both 
channels, with very serious derangement of the 
venous return from the skin areas of the leg 
The localized form of superficial vein 
phlebitis usually occurs in the calf or lower 
naif of the leg, frequently spontaneously or 
after sbght trauma It is more common m 
women, usually m those of middle age, and 
resembles in its cbm cal manifestations and 
sequel®, the ordinary form of localized 
phlebitis of vancose veins Many so called 
varicose ulcers arising m the absence of 
demonstrable vancose veins are due to this 
type of phlebitis It has a special predilection 
for kmbs which have harbored deep vem 
infections, and leads to indurations, derma- 
toses, and intractable ulcerations, all of which 
materially aggravate tbe distress and dis- 
ability of this unfortunate group of patients 
Major embolism does not comphcate super- 
ficial vem phlebitis Repeated small infarcts 


may result from dislodged fragments of 
thrombus from the advancing type of phle- 
bitis, they are rare in the localized form 
Treatment of both forms is similar to treat- 
ment of the corresponding types m vancose 
veins Rest, elevation, and heat usually 
suffice for the progressive form Showers of 
emboli may require ligation When the 
process has entirely subsided, the resulting 
incompetent vem may require obliteration 
preceded, perhaps, by ligation Supportive 
treatment with the Unna boot materially 
alleviates the inflammation, and also relieves 
the pain and itching and promotes the healing 
of the resulting eczemas and ulcers These 
phlebitides are notoriously prone to recur, 
each succeeding attack increasing the indura- 
tion and discoloration, and adding to the 
permanent, irreversible impairment of the 
tissues Constant supervision is therefore 
necessary, with prompt treatment at the first 
sign of recurring trouble In tbe intervals 
between attacks, measures directed toward 
improving the circulation, including contrast 
baths and diathermy may be indicated 
Phlebitis mt grans and the phlebitis of thrombo- 
angiitis obliterans A form of superficial vein 
thrombophlebitis has been singled out as an 
entity under the name of phlebitis migrans 
This rather uncommon disease affects males 
predominantly, usually those of youthful or 
middle age It is characterized by recurring 
attacks of low grade inflammation of the 
superficial veins, usually involving localized 
segments of the saphenous trunk or its tribu- 
taries, and frequently displaying a roughly 
symmetrical distribution Its course is marked 
typically, by periodic subsidence and recur- 
rence in the same or other segments of super- 
ficial veins Extension to the deep vessels, and 
involvement of visceral veins in the chest and 
abdomen have been reported There are no 
specificpathologicalor bacteriological findings 
Lesions of this type have been described by 
Paget, as manifestations of gout Similar 
affections have been attributed to syphdis or 
have been observed as complications of 
rheumatic fever and other diseases Buerger 
has called attention to the frequent occurrence 
of patches of superficial vem phlebitis, resem- 
bling those here described, in patients with 
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thrombo-angiitb obliterans. Thi* finding ha* 
bra widely confirmed, and recurring auper 
fid*l pWebitH It nor co ncrfcred high}/ tug 
gestlvt of Buergeri* disease. Thu raises the 
tospfciaa that many of the to called 1dk>- 
pathlc" artd gouty form* of phlebitis migran* 
may actually have been early manifestations 
of tireombo-«gfltI* obliterans. Cases base. In 
fad, been reported by D Abrcu and others In 
which Buercer't efbease *u recognixed at 
long aa 40 yean after the onset of the mifrat 
tog thrombose*. Since recurrence b a cfaarac 
t eristic feature of superficial veto phlebetb In 
general and In \icw of the abaenee of patbog 
tKrtnonic morphologlcai and bacltricJogical 
findinp, and inasmuch as many of these 
lesion* are part of the picture of Buerger 1 1 
disease the justifiability of considering phle- 
bitis edgran* a rfinkal entity may be ques- 
tioned. 

raixamB ako maoiraora or the 

DEEE VIDO 

By far the most Important group of \dn 
ocdmfcms and inflammations, from the itand- 
pototof aererity of their cflnlcal manifestation!, 
aeqotbe, and danger to life, arc the*© Involving 
the deep veins. These vary in degree of In- 
flammatory reaction from the suppurative 
thrombephlebltides secondary to purulent 
postpartum or postibcrtive pdvic Infection*, 
through the ordinary deep vein phkbJtkies as 
they occur after operation or delivery — the to 
called phlegmasia alba dedetta — to the bland 
thromboses of the Iliac and femoral veins 
whose eadatence b unsuspected until a nuuare 
and perhaps fatal pulmonary emboBsm super 
vents. Some degree of Inflammatory reaction 
aa has been emphasised before it always 
present, whether it be the primary’ factor a 
secondary phenomenon, or mefdy the rqata 
tfve reaction to a simple static thromboab 

Suppurative phlebi tides extending Into the 
Iliac vessel* from purulent infection* In the 
pelvf*, by way of the uterine vein*, are chtrac 
terUed essentially bv septic phenomena whkh 
may lead to multiple abscesses in the pelvi*, 
or to fatal septicemia or pyemia before local 
lip* of vein oedurioa appear Repeated 
ddfli, high remittent fever Intense toxemia, 
and deui dominate the pjeture Circulator,' 


disturbances in the lover extremity such ** 
cyancab or edema, are not observed! IDahe 
embolism b Infrequent Sbmen of sad 
septic emboH often ghv rise to septic Infarct* 
or pneumonia* or even to gEoendued met*- 
italic pyemic abscesses. The prognojfa b thb 
type of phlebitis b always grave, and henJc 
therapeutic measure*, aoch u the latrv 
abdomtoal ligatkm of the ffiac veto* or the 
intravenous injection of antiseptic dye lega- 
tion* may reaaocahly be coojfcfored. 

The usual no n-aoppu rati ve. postopenth e or 
postpartum thrombophlebiti*, long rtcwobtd 
under the name of mllh leg or pblepnasla *lk» 
dotea, present* a characteristic picture. TV 
ieaiou may develop at any age, and b more 
frequently seen after septic operation* or de- 
Dvene* The onset of the vein biectloc fa 
frequently announced by a rhfll, which may 
be repeated, and a rapid rue In tmperitan. 
The patient complain* of pain in tne It* or 
thigh, stiffness, and lots of motion. The Smb 
begins to iweU the odem* usaaBy troeadog 
first to the lowermost portions of the leg 111 
upward extent depend* upon the degree of 
venous occlusion The kg become* unflonaly 
iwoHen tense white and ahlny sad jfts «a 
pressure. There may be tenderness along the 
course of the deep T ea se l *. Fever penbts tot 
days or weeks and after m bs l aeo ce, may 
recur The edema disappear* to the mfldc 
case*, to recur for a abort time when the 
patient begins to be up and mar then vanish 
entirely In more severe Involvements, the 
edema persist* for a number of month* and £0 
some cases b penunoenL These bmfliir 
porky edema* may be a source of severe <£* 
comfort and disability especially If repeated 
attack* of an exytjpebs-Uke *treptococdc 
ceQuBtb supervene. The akin then becomes 
thickened and toffltnted and a true tkph»- 
tfaub may develop. Late superficial veto 
tofiammaoona, with their sequel* of todure- 
bona, dermatoses, and ulcer* are frequenter 
superimposed upon the picture, a* was men- 
tioned before, thereby adding materially to 
the dbtresa and disability oi these unfortimats 
sufferen 

The cause of the edema which foooa* 
thrombophlebitis has long been diluted- 
Two principal explanation! have been c£«ed. 
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one ascribing the edema to interference with 
the venous return, the other attributing it to 
inclusion of the mam lymphatic channels m 
the penvenous inflammatory reaction, result- 
ing in lymph stasis which is considered the 
source of the edema We have shown (31,32, 
33, 34) that mechanical interruption of the 
lymphatics of the limb of the experimental 
animal does not result in edema Extensive 
peripheral obstruction of the mam veins, 
however, by means of even the blandest 
thrombi, uniformly results in massive edema- 
tous swelling of the extremity India ink 
emulsion injected into the feet of animals at 
the haght of experimental edema can be 
recovered from the lhac lymph nodes, indi- 
cating patency of the lymphatics This, 
together with the absence of microscopic 
evidences of penvenous inflammation in these 
experiments, would make it seem that the 
lymphatic theory of postphlebitic edema is 
not tenable, and that the swelling is to be 
explained on the basis of insufficient venous 
return 

A second factor which may add to the 
swelling of the leg is the collateral inflamma- 
tory edema which accompanies the infected 
portions of the vein Some authors limit the 
usage of the term “phlegmasia alba dolens” to 
those cases in which the edema is inflamma- 
tory rather than circulatory in origin The 
former is supposed to begin m the upper por- 
tions of the thigh, and extend downward with 
the advance of the phlebitis The latter is said 
to appear first in the most dependent portions, 
its upward extent depending upon the degree 
of circulatory embarrassment It seems to me 
the distinction is difficult and unnecessary, 
nor was it made when the term was first 
applied (29) These cases are better consid- 
ered as a single group, and the term “milk 
leg or “phlegmasia alba dolens,” if used at 
all, should cover all cases of postoperative or 
postpartum thrombophlebitis with edema 
Thrombophlebitis of this type is often 
urn ^ 35 the source of fatal pulmonary emboli 
Wlxue embolism does occur, it is relatively 
infrequent, and more often than otherwise, 
takes the form of pulmonary infarction which 
httle or no clinical disturbance, or 
which may simulate pneumonia The relative 


infrequency of embolic accident is explained 
by the material degree of inflammation which 
accompanies and fixes the thrombus F ur ther- 
more, the veins in these cases are completely 
occluded, as is evidenced by the dependent 
edema A thrombus m such a vessel is much 
less likely to break loose than is one lying 
within a vein through which the blood is still 
flowing 

The status of the venous return from the 
extremity after recovery from a deep vein 
thrombophlebitis has received but httle atten- 
tion in the literature In some cases, the 
edema disappears entirely In many others, 
its persistence for indefinite periods indicates, 
among other things, that the venous drainage 
has been permanently damaged Actual, per- 
sisting occlusion of the principal deep veins is 
extremely uncommon, m spite of the usual 
textbook warnings to rule out deep vein clo- 
sures before destrojong superficial veins In 
an extensive material, over a number of years, 
I have seen but two instances m which I was 
convinced that the deep veins remained 1m- 
patent In the vast majority of patients who 
have had deep vein thrombophlebitis, evi- 
dences may be found to show that the lumen 
of the veins has been restored If superficial 
varicosities are present, the Trendelenburg 
and Perthes tests almost invariably point to 
patency of the deep veins The edema usually 
subsides, at least in part, with recumbency or 
elevation of the extremity, and recurs when 
the patient is up and about These findings 
indicate that canalization of the thrombus 
almost always follows deep vein inflamma- 
tions The restoration of the lumen, however, 
is accompamed by a destruction of the valves, 
resulting in a relative functional insufficiency 
of the venous return 

In our studies of thromboplflebitic edema, 
the protem content of the edema fluid was 
found to be relatively high, values between 3 
and 4 per cent often being recorded Of the 
multiplicity of factors involved in maintaining 
the water balance between the capillaries and 
the tissue spaces, the colloid osmotic tension 
exerted by the plasma proteins of the blood is 
recognized as one of the important elements in 
the return of fluid from the tissue spaces to 
the blood vessels The extravasation of 
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cdan* fltiki containing a high concern tratioc 
of these Kune protein* tend* to equalise this 
colloid oamotic tension and Interfere* nith the 
fluid return In later stages, there are prob- 
ably irreversible changes in the iiiwa, of a 
physical nature which further tend toward 
perpetuating the edema, ft would, therefore 
teem therapeutically Important to hasten as 
much fl* pcwibfe, the resorption of the edema 
In the acute stage \\ e have demorut rated in 
our experimental studies, that the disappear 
ancc os this type of edema may be accelerated 
by the intravenous use of mercurial diuretic* 
tuch u salyrgan by the parenteral adminia- 
t ration of calcium salts and parathyroid 
hormone and by \ ray therapy These fea 
turet have been todwfed in our management 
of acute thrombcuhlebltide* with edema. 

Treatment during the acute stages of flUc 
and femoral thrombophlebitis Is directed 
toward the prevention of embolic aeddent, 
the accderaitoo of the resorption of the accom- 
panying leg edcraa, and symptomatic relief for 
the associated discomfort. The former re 
•quires rigid lied rest elevation, and the avoid 
ante of all massage tnampulatbo and rough 
handling which might dislodge a portion of 
the thrombus These precautions are ob- 
served to spite of the fact that massive embd 
lam is an uncommon complication In this group 
of vein Lesions The duration of the enforced 
rest i* still a perpledng question Varying 
ptnod* ranging from so day* to 6 weeks after 
the temperature baa become normal have 
been arbitrarily established by various writers 
The tendency of late has been to shorten this 
time. In a recent pubfl cation da Takats has 
described a management of cases of thi» type 
in winch gradual ererdae and massage are 
begun after to days of normal temperature 
which allows the patient out of bed during the 
fourth week. 

Early mobffixatloc of the edema is effected 
by devaikia restriction of the salt and fluid 
intake and admirustraboo of salyrgaa. mtra 
vweosly in doaes of to a cubic centimeters 
Amtocr&fam chloride may also be given Hal 
ban has ad located Vray therapy during the 
acute stages of the disease Our experiment* 
repealed that \ rsv irradiation accelerated 
the rate of fluid abaorptsoo to poatphlebHk 


edeaa. In a few cases treated wkh Vray 
rapid subsidence wu noted. Calcium and 
parathyroid therapy has long been oopfricslly 
employed to hasten absorption of exudates 
Experimentally too, this regimen was Sound 
to hasten the disappearance of the edemaloo* 
sw effing At soon as the sabsfdeoce of the 
inflammation permits, graded racerd.se, cau- 
tious massage, and diathermic treatments are 
Instituted. Support by means of elastic band- 
age or stocking is advised for a period of y to 
6 months and longer If the edema persists. 

In the chronic stages of phtobftfc edema, 
particularly in those associated with indura 
tiona, ulceration* or eiephantUitto changes, 
treatment Is difficult and tmaalisfadory The 
Unnas paste boot offers an almost ideal 
means of obtaining elastic support, whereby 
the edema may be reduced, the Induration* 
softened and the ulcers healed. When mail 
mat bn pern cm tot baa been attained, further 
supportive treatment with elastic bandages or 
stockings U advised and massage and dia 
therm v are employed. Constant supenisiw) 
isxvecesiiuv to order that recurrent inflamm* 
tiaos may be recognised and controlled before 
ext Mill it ulcer* again develop 

Surgical procedure* such as the koodoleon 
operation, which are directed toward the 
establishment of additional common] cations 
between the superficial and deep h'nmhstlo 
of the leg are frequently advised lor the 
elephantiasis which may complicate peat 
phlebJtk state* Vs was shown by our evperi 
mental tavetdgaUons, the hypothesis croon 
which these operations are based U unleoaoto 
because the lesion is we of the veins rather 
than of the lymphatics Furthermore the pri- 
mary rite of Inflammation b generally COG 
ridered to be to the Iliac and femoral weasels 
Both superficial and deep lymphatics drain 
into the trunks surrounding these veto* It b 
difficult to see how aruataroosin* the lym- 
phs tics rven if it were possible distal to the 
rite of obstruction could affect the lymph 
drainage of the extremity Jse-verthete**, ex 
perienee to oar own and other dimes attests 
the value of the Koodoleon procedure to cases 
of this type The Improvement resulting can 
probably be explained on the basis of the 
excision of limrenlhly altered skin and sob- 
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cutaneous tissue, rather than upon the im- 
provement of the lymphatic circulation 
Thcbland thromboses of the main vemsof the 
lower extremities differ sufficiently in their clini- 
cal manifestations from those already described 
to warrant separate consideration This is 
especially true because of their sinister rela- 
tion to pulmonary embolism From many 
sources there have been statistical reports 
showing an appalling increase in the frequency 
of thrombosis and embolism This is particu- 
larly true of the German literature, and, to a 
lesser extent, of the French and British re- 
ports, and applies to medical as well as post- 
operative material According to Rosenthal, 
a similar increase has not been observed m the 
United States Many factors have been 
blamed for the increase in thrombosis, includ- 
ing the impaired post-war nutritional states, 
the increase in intravenous medication, and the 
broadening of surgical indications to indude 
many patients of advanced age, in late stages 
of disease, and with impaired hearts and blood 
vessels, who offer greater predisposition to 
van complications Because of the importance 
of thrombosis and embolism as a cause of 
postoperative death, the study of all possible 
predisposing influences and their eradication 
is of the greatest importance 
As a result of their insidious onset and the 
absence of striking dimcal signs to indicate 
their existence, a sudden fatal embolic acci- 
dent during convalescence from an otherwise 
uncomplicated operation is usually the first 
intimation that a thrombosis has occurred 
Examination of the case records m retrospect 
often reveals a subfebnle elevation of the 
temperature for several days before the 
embolism occurred, which might have given 
an intimation that a thrombus had formed A 
step-hke nse m pulse rate has also been de- 
scribed as a diagnostic sign which, however, 
has been found lacking as often as it was 
present Ducuing and his collaborators have 
dosdy studied the symptoms oi simple 
thrombosis, and have described in detail 
various types of pam, spontaneous and in- 
duced by pressure or exertion, which may 
permit the early diagnosis of thrombosis and 
a PP r opnate prophylactic immobilization 
They list three sites of predilection for this 


pam in the foot, the calf, and the thigh, and 
believe that careful search and attention to 
these symptoms have permitted diagnosis of 
thrombosis m a far larger percentage of cases 
than is usual, and that the resulting immobi- 
lization has materially reduced the incidence 
of embolic accident 

The prognosis m bland thrombosis is 
always grave because of the ominous tendency 
of these static, non-adherent dots to become 
detached as emboli Furthermore, the lesion 
characteristically mxolves the large vems of 
the pelvis and lower extremity, so that emboli 
which do break loose are often sufficiently 
large to oedude the main branches of the 
pulmonary artery and lead to immediate or 
early death of the patient 

Treatment for thromboses must necessarily 
he largely prophylactic, since the presence of 
the condition is usually unsuspected The 
factors responsible for thrombosis have been 
enumerated The most important of these, 
slowing of the circulation, is the one most 
readily avoided Efforts to combat the lowered 
blood pressure and slowed circulation have 
consisted in the avoidance of constricting 
bandages, the inhalation of carbon dioxide to 
promote deeper respiration, the administra- 
tion of thyroid extract, the use of systematic 
exerases beginning immediately after opera- 
tion, and the early mobilization of surgical 
patients Experience in getting patients out 
of bed within the first 2 or 3 days after 
laparotomy has accumulated m various dimes 
over a period of years It has been found to 
be safe, beneficial to the general physical and 
mental well-being of the patient, and effective 
in reducing the incidence of thrombosis and 
embolism In patients too debilitated to per- 
mit mobilization, systematic bed exercises 
afford the best substitute These should find 
introduction in the postoperative manage- 
ment of all patients after major surgical 
procedures 

Active treatment for thrombosis presup- 
poses its diagnosis before embolism has 
occurred If it is at all suspected because of 
subfebnle temperature elevation, tachycardia 
or pam m the foot or leg, the greatest possible 
caution to prevent dislodging emboli would 
be called for This would entail the gentlest 
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poodWe handling during earring care, pirtkn 
uriy daring the bath and In the use of the 
bed pin. Because the presence of the tbrom 
bori* am only be suspected, the efficacy of 
nny management cun not be d«riy evaluated. 

A few patient* have been rescued from 
embolic death by successfully executed Tnm 
ddenbarg emholectorny Credit I* due the 
surgeon* who have caved live* by this heroic 
measure. The difficulty of being on hand 
when the accident occurs the uncertainty of 
diagooaU, the severity of the Intervention, and 
the haunting question ai to whether the po 
that might not have survived if not operated 
upon wfll probably keep the Trendelenburg 
operation a rare occurrence, and the patient* 
caved by Jt exceptional indeed. la pruphy 
laria rather than In therapy l* oar hope. 

roouM 

1 Phlebitis, thrombosis, and thrombo- 
phlebitis are considered under a single heading 
because the three terms art frequently inter 
changed, and because there u no dear-cut 
differentiation between them Phlebitis Is 
usually accompanied by thrombosis and even 
the blandest thrombosis provokes an inflam- 
matory reaction of the vein wall It is often 
impossible to determine whether it Is the 
thrombosis or the phlebitis which is the 
primary contfidon. 

s Thrornboafs consists of the agglutination 
of platelets along the vessel wan to form a 
homogeneous mass. Superimposed upon this 
Is a deposition of white blood corpuscles 
Fibrin formation plays no part la the origin 
of the thrombus but may occur at lu 
periphery as a result of the liberation of fer 
dents from the aggintinated platelets and cor 
jmsdes, which results in the coagulation of 
the adjacent blood mas* 

$ Thrombosis is due to the interaction of 
two or more of the following cause* Slowing 
of the dradatkm, which is probably the moat 
Important factor change* In the vessel wall, 
which is the Initiating factor in some types, 
but of secondary Importance in others and 
alterations in the composition of the blood 
The latter art probably more important in 
the propagation of a thrombus already formed 
than in its origin 


4 - Phlebitis may be merely the reparative 
reaction to a bland thrombosis may be doe 
to metastatic Infection may reach the vrfabv 
extension from a suppurative process about 
the radldes of the vessel, or may remit from 
direct injury or Infection. Veins have a re 
mutable capacity for harboring latent Infer 
tiona, and periodic activation frequently 
occurs 

c Aefn ooznpBcatJons frequently foflow 
delivery or operation. The changes induced in 
the organism by these procedures erraist of 
tier* log of the circulation and, perhaps, ss yet 
uxrdanotatrable blood changes. Infecthn In- 
directly favors the development 0 i vein 
disease by providing an atrium for Infecting 
organisms and by further slowing the efreuia 
tory rate. 

6. The danger of embolism Is inversely 
proportional to the amount of inflammation 
accompanying a thrombus. Suppurative soft 
ening may lead to abowm of small infective 
emboli. Massive and perhaps fatal emboli can 
arise only from major vends, usually Clac or 
femora] veins Smaller emboli may produce 
little or no dial cal manifestation*. 

7 Phlebitis Is the most common compiles 
tion of varicose veins, and a direct sequence of 
inflammatory changes leads from the phlebitis 
to ulcers arid ecwmas Two forms are de 
scribed The cfmicai manifestations are mild 
Treatment consist* In supportive therapy fol- 
lowed by obliteration of the veins when the 
phlebitis has subsided 

S Phlebitis of Doa-raricoae superficial 
veins occurs much lei* frequently than vari- 
cose vein phlebitis The two coocfitkms 
resemble one another dosefy in then type*, 
clinical nwnifestations and sequel*?. Nco- 
varicose vein phlebitis is particnlarir frequent 
in patients who have had deep vein Infection, 
and materially aggravates the distress «od 
Incapacity thereby produced 

<5 Deep vein phUbi dries are divided into 
three forms sopporative tfuomiophieblti* 
secondary to purulent pelvic infections i* 
frequently rapidly fatal nan-suppurative 
thrombophlehios phlegmasia alba dotens, 
produce* a characteristic picture edem*- 
tranxitory or permanent, form* an essential 
feature of this picture Bland thrtnnboiii b 
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SURGERY GYNFCOLOGY AND OBSTETRICS 


CONSERVATIVE AND RADICAL MEASURES IN THE TREATMENT 
OF ULCER OF THE LEG 1 


A Stout or TrcJntrqua, Ixhcatxo.xj, aju> Rmplti 


BrVEOLy DOUGLAS, U D fjVCS Hiumu, T»-rejttr 


T HE increased Inddence of chronic kg 
olcCT In this tad In other conn trio 
caused by modem living condition* ha* 
lately itimulated widespread interest. Tbe 
difficulty of accomplishing core has been a 
great cn&Ucttgc of recent Yean for a more 
adequate study of the problem. The manner 
in which thia challenge hta been met tad la 
which trrttment hu been put on a more 
rational basis will be described in thia report 
and t tecood one which will follow 
Until lately treatment hta been needlessly 
complicated tad expensive while result! have 
generally been unsatiafactory Referring to 
England, K. Dick*® right »a vs 


\ cos rr*Hr*» wbat tmfMa cniae rancca* 
ukrr Is to the kiwre daaaea of tk» country it b roach 
mare pctmlent than is Imagined, hers use moat of 
the sufferers, lirtd of rttxlrinf no relict from the 
medial profewdoo, settle down to endure thsfr oonv 
yialnl with occasional sitraeifancea lb the form of 
quack ranedw. In every bug* town ol the end 
lands may b* found an msttiatsoo, under ths Ktfxr 
Tbkm of unquahSed people, few the treatment of 
“badlqp 


It Is equally true that vtricoK nicer U very 
prevalent in thia country A patient with an 
nicer of the kg Is at a great disadvantage but 
the unfortunate individual with a large indo- 
lent one as a role leads a very unhappy life and 
Invariably Is almost a total economic hwa 
One apparently healthy man of 40 who re 
cently came to tbe Vaadertnlt University 
Dispensary had been out of work, for a rear 
and a half because of two ex tend vc kg ulcers 
which, with the usual medical attention and 
borne care had refused to heal Aa far aa hit 
Incapacity was concerned he might as wed 
hare been suffering from advanced pulmonary 
tobercuVwi*. The problem was made more 
difficult by the man a desire to work when he 
waa really unable to do so Such patients as 
this one are aeen lo private practice rather 
infrequently but fn our experience they are 
extremely abundant in the surgical ffispen- 


sarfea of this country At Vanderbilt Uci 
vrndty Hospital In the past four and a half 
years *34 patients presented thenudres for 
treatment of chronic leg ulcer During 1533, 
83 such patients were treated— an Increase of 
35 over the prrrkms rear 

Only within the last few years hart any 
reliable technique* been worked out for tie 
core of leg ulcer These derveiopnsenU hare 
come about along two different line* of ap- 
proach the one employing radical or operative 
measure* the other conservative or arm- 
operative. Both require as a preliminary pro- 
cedure the treatment of any underlying or 
predisposing cause of ulceration such as vari- 
cn*e reins or syphilis. 

Radical treatment by ecodskin and skin 
grafting will yield excellent result* In tbe tut 
majority of case* Recently we have 6 c 
aenbed our technique employing a fall tiki 
ness graft of a mortified type— tne perforated 
or sieve graft, and have reported a aenes ol 
case* (1 *) cured by this procedure 

With the establishment 0/ predae and dear 
cut indications for the u*e of that two tech- 
nique*— the radical and the conservative— 
we have found that almost all noo malignant 
ulcers of the leg ma> be cured. Since we have 
already described the radical or operative 
technique elsewhere we wiH proceed with a 
description of developments in conservative 
methods and will finally state our condnsksn* 
as to the indications for each 

cowtEevATrvr t*xatmekt 

The chief contribution of recent year* in 
conservative measures has been tbe devtkp- 
ment of the elastic aiibedvt plaster technique. 
This development baa undoubtedly been a 
gradual evolution broaght about by efforts to- 
ward limphficatk® in the treatment ri kg 
ulcers It appears to be an effective eoaibm* 
tioa of four methods, each of a fucb has Iren 
previously employed m the treatment of tW* 
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condition It combines in one bandage the 
protective and supportive qualities of an Un- 
na's paste boot, the elastic qualities of a rub- 
ber stocking, the porous qualities of a gauze 
dressing, the non-slipping fixative qualities of 
adhesive 

MATERIAL 

The elastic adhesive bandage in its usual 
form consists of a thm adhesive plaster mass 
coated on a cloth bandage The doth is known 
as domette and is so woven as to be quite 
elastic It may be stretched lengthwise to 
about one fourth again its length and regain 
its original size when it is released The width 
remains practically unaltered when the band- 
age is stretched The adhesive mass is also 
elastic While the exact proportions of its 
ingredients have not been made public, ac- 
cording to one manufacturer it contains para- 
rubber, rosm, organic fat, amylum, and ap- 
pioximately 30 per cent zinc oxide Another 
states “There is being used pure zinc oxide 
m conjunction with pure para-rubber and 
some medication,” and adds that the plaster 
mass is produced m such a way that its 
elasticity is equal to that of the elasticity of 
the bandage The loose weave of the cloth 
and the fact that the adhesive coating is thm, 
allow the bandage to be sufficiently porous to 
permit fairly free discharge to occur from an 
ulcer Since the bandage is practically water- 
proof exudate may be washed from its external 
surface without disturbing it W r e have used 
two preparations with good results These are 
an imported German plaster “lomaplast,” 1 
and a second called “elastoplast” 2 manufac- 
tured m this country A third is also on the 
market, viz an English preparation prepared 
by the formula of A Dickson Wright and 
known as “fiexoplast ”* 

Most of our studies have been made while 
using the “lomaplast” but recently this has 
been difficult to obtain and we have substi- 
tuted the “elastoplast ” The “lomaplast” 
seems to require greater force to stretch it than 
the “elastoplast,” and this seems to us to be 
an advantage although we have no absolute 
proof of this point 

"VorkCoj^ obtained from G Kuhlmann 62 W 45th Street, 
NeVVo riel * rom The Duke Laboratories Inc. Long Irian d Cstj 


We believe that Wnght is responsible for 
first pointing out the advantages of a bandage 
of this type in promoting the healing of vari- 
cose leg ulcers In May, 1930 (5) and again in 
December, 1930, Wnght (6) emphasizes the 
unusual results which he had obtained with 
this dressing The next year (7) he published a 
report with a grand total of “525 cases of 
cured ulcer of a total area of a little over 
twenty-five square feet ” The largest of these, 
180 square inches (or square feet), healed 
as readily as any In this senes there were 
relapses w only 3 4 per cent m 3 years, and all 
yielded easily to treatment These results are 
especially striking w’hen one considers how 
many patients with vancose ulcer ordinanly 
dnf t from place to place 

FIELD OF USEFULNESS 

Granted that vancose leg ulcers form the 
commonest class of cases amenable to treat- 
ment by elastic adhesive they are still only one 
of many classes of cases m which it is useful 
I have used it very successfully m promoting 
healing m many other types of leg ulcer such 
as traumatic, syphilitic, and trophic, as well 
as m ulcers from bums, and decubitus, and 
open wounds resulting from the operative 
removal of skin for grafting (Figs x and 2) 
In short it forms an excellent protective and 
semi-occlusive strapping for any superficial 
wound which is not acutely infected and m 
which there is so much loss of skin that 
sutunng is impracticable 

Since elastic pressure is needed for vancose 
vems it is especially useful as a spiral bandage 
in covenng both vems and ulcers in the lower 
extremities but I have also used it as a simple 
covenng for ulcers on the upper extremities 
and for wounds on other parts of the body Its 
use in clean wounds from bums and in skin 
grafted areas will be descnbed in a separate 
article now m preparation 

TECHNIQUE OF TREATMENT 

Treatment of underlying causes of ulceration 
In every case the cause underhung the ulcer 
formation should be determined if possible and 
remedied either before or dunng the local 
treatment with elastic adhesive General 
measures should always include a thorough 
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pbyrical and laboratory examination. hlanv 
patfenti wfth ulcere suffer from secondary 
aoemU. Thb should be remedied tad a prop- 
criy balanced Act fododlng the accessary 
numb* fcbc-uW be prescribed. The general 
condition of these pa tiaits b a v cry important 
factor In tbar braling Syphilis b a not in 
frequent cause of leg nicer When pretent, 
treatment » El aH materially In the rapidity of 
healing, Granuloma inguinale and tuberru 
lou* ulcer* of the sUn wlU each need appro- 
priate general measure* until the *wdfic mice 
tiern agent b eradicated. In chronic cut co- 
rn yell lit dead bone mutt be removed and the 
cavity mu*t be allowed to fill up by granola 
tloa before the remaining ulcer it Crapped, 
l’erlostlti* It usually secondary to ulceration, 
and will not require any eapedal treatment. 
If however bony spurs form at may fre 
quently happen la the region of the foot or 
anile, thoe *hooW be erased. It goe* with 
out raying that In decubitus the local cause 
should be removed before treatment of the 
ulcer \Vben elephantiasis exist* iU treatment. 
If opera tire lbouM precede that of the uker 
A rery persistent multiple ukeratkm of the 
leg* dne to Infection by Staphylococcus anreu* 
U rather common In children Autogenous 
vaccine during treatment ha* proved of value 
In about half of there ca*e» Lastly to this 
admittedly Incomplete list, we add varkwe 
vein* \ cry few olceri will bail without re 
curmtee uuk»» vaneuwe rein* are remedied 
Many wfll henl qinchly when thl* b done 
Newell and other* have pointed oat the *u 
pcnorlty of the scleroring treatment to opera 
lion In the va*t majority of cose* It is the 
only mean* of ratis/aetoaly treating vein* in 
amnuktory cava \\t believe neverthdera. 
that nmt van* high op In the thigh *hould 
be stripped and the saphenous Ugated In order 
to avoid recurrence both of the \ an* and of 
theokm 

Thh Cat of predupoaing cau»e* while not 
complete may verve to emphaslxe the necessity 
of a careful diagnosis and treatment of under 
lying came* of okcratkm before making an 
attack upon the uker 

Fniim nary Ual treat rvewt *f tticcr In case 
the ulcer ana k suppurating only moderately 
thk step mav be omitted In fact aome 


author* advise beginning the dude strapping 
immediately do mutter bow toOed the are*. 
In case* In whkh there b marked sopporailoe 
it i* our custom over the ulcer and uimronditi 
liln to use pack* of game covered with cdV> 
phane or oiled dlk. and soaked with a satu- 
rated solution of boric add The latter m*> be 
introduced under the edge of or through 1 
small opening In, the ctfkphane, tod renewed 
at 4 boor interval*. A warm water bag n u*rd 
for beat over the dreralng Those pack* are 
changed at intervals of *4 to*8 boor* and are 
kept 00 until the granulation* are lwaltfav k 
appearance and suppurating only slightly Yl* 
nicer b then considered ready for the tbni 
*t» in the treatment 
Tkc Utladnt tf tppiyinf eUsiu »Jkskt 
tlrappl*r The application of the elastic »d 
h reive piaster to a wound aeeras verr umpto- 
It b nevertheless necessary to adhere tiddly 
to certain details if the best result* are to be 
obtained (r) shave any hair bearing *kbi to 
the region to be covered (*) if prelmbury 
treatment (second step) ha* aot bcco carried 
out deanse the *kln with alcohol and both the 
*kln and uker with ether In order to rawerc 
ercera secretion*, allowing a few moment* tor 
drying- (j) elevate the foot by pfadng the 
her) on the corner of a chair seat la order to 
empty tbe veins (4) stick two 9 lech strips of 
eUstoplast \ 1 ochre wrde length wbe along the 
lateral portions of the leg from tbe anile to the 
calf These need be cued only when nrech 
edema is present or when an uker U so large 
that it makes a considerable portico of the 
bandage moist, thus favoring slipping aod cut 
ting Into tbe skin The strip* *ervt to nexvrot 
creeping of tbe d radar turn*. Another 
method nadul foe preventing creasing of the 
shin it to overlap tbe spiral turns two- third 
instead of ora- third or one ball of thdr width 
Thev are applied slightly stretched (5) The 
foot, ankle and kg are then covered la lb* 
order named with spiral turns of the rfatlk 
piaster Thl* b started to one ride of the foot 
and brought acroa* tbe dorsum to form a 
figure of 8 over tbe ankle (see fig 3) ad- 
vanced spirally onward on tbe kg m eriapping 
oee-third to one naif Its width to a turn untO 
the calf b reached Here it t* convenient to 
advance the bandage sharply upward lo an 
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oblique direction in. order to complete the 
highest turn which should be a half inch below 
the knee cap It is then run downward again 
spirally so as to coxer the remaining space 
with a few turns In applying the plaster the 
entire ulcer if small enough should be included 
m one of the turns This will avoid the cutting 
of ridges m the granulations by the edges of 
the plaster The tension or pull exerted on 
each turn of the bandage as it is applied 
should be at least sufficient to stretch the 
material to the limit of its elasticity, pref- 
erably a little greater With the material we 
use this will actually register six to eight 
pounds of linear pull on a spring scale This 
expressed in pounds per square inch would be 
a much smaller figure 

In order to calculate the number of pounds 
of pressure exerted per square inch of skin 
surface, we employ a formula which was 
kindly furnished by Dean Fred J Lems ol the 
School of Engineering of Vanderbilt Univer- 
sity Disregarding faction loss which would 
be overcome by the skin slipping freel) over 
the subcutaneous tissues dunng application of 
the bandage, the formula is as follows 

Total Load = Unit pressure X width X diameter or 
Rr . 

Wd P *» Recorded load in pounds 

R =• pressure m pounds per square 
inch exerted by the bandage 
W — width of bandage in inches 
d => diametec of cj Under wrapped 

Thus if a bandage having a width of 3 inches 
were applied with a 6 pound linear pull (with- 
out o\ erlappmg) to a portion of the leg having 
a diameter of 3 inches, we may obtain the 
pressure of the plaster on the surface by 
substituting m the formula as follows 

R or impounds pcrsquarc inch 

5 A. 3 <) 

If each turn of the spiral bandage should be 
lapped oxer the last turn by one-half of its 
width this pressure would be doubled 
It is difficult to impress upon surgeons the 
necessity of applying the bandage tightly 
Thej arc usually afraid of "cutting off the 
circulation,” yet the stagnant venous circu- 
lation is exact!} wiml one must “cut off” in 
order to benefit the tissues We haie never 
heard of anv harm resulting from a too tight 


application of a bandage unless it be that 
temporary crease marks occurred from an un- 
even application of the turns Rather than 
being retarded healing is hastened by suf- 
ficient pressure When ulcers fail to rnnprox e 
it is nearly alwaj s due to the bandage being 
applied so loosely that it fails to contract to 
the reduced size of the leg as the edema sub- 
sides For this reason we agree with Wnght 
m saying that in treating patients with marked 
swelling of an extremity the initial elastic 
bandage should be replaced by a tighter one 
in about 4 or 5 days m order to take care of 
the great reduction of swelling which in such 
cases almost mvanably occurs If the ex- 
tremity is not sw ollen at the time of the first 
dressing the initial bandage maj be left on 
for the usual time 

Pam may occur for 4 or 5 hours after band- 
aging This is usually not due to too much 
pressure but rather to the circulation re- 
adjusting its paths of flow This pam is usually 
temporary and may be relieved by the usual 
sedatives It is a good plan to provide a 
sedative the first night to insure rest for the 
patient, since he is not accustomed to the 
bandage and as Wnght naively remarks 
“misses the nicer ” It is also necessary to tell 
the patient that he may go about his duties 
in the usual way and use his leg, for best 
results are obtained ivben the leg is used ngbt 
along In case any wound exudate w orks out 
through the meshes of the bandage, which is 
semi-porous, the patient may wrnsh this off 
with neutral soap and water on a httle gauze 
or a brush Water will not damage the cloth 
m any v ax After washing, the surface should 
be dned 

After the first change, it is usually sufficient 
to renew the bandage only once each 2 to 3 
weeks, in fact best results are obtained by 
infrequent changes At each re-dressing the 
elastic adhesive is cut along the side of the leg 
and foot opposite the ulcer and removed Any 
pus underneath is genth sponged away with 
dry gauzebutno other cJeansmgisdone Bcfoie 
re-appheation of the bandage the exact size of 
the ulcer is determined Thisisdoneb} tracing 
the exact size of the ulcer with ink on stenlc 
transparent tissue and b} transferring this to 
the history sheet as a permanent record (see 
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fig 4) If desired the exact *rea may easily 
be computed by a transfer to bond piper of 
known weight per square centimeter (i) and 
by wcgtung the exact pattern which u then 
cut out by sdsson. B\ one of the»e pro- 
cedures elf guess work Is eliminated* for otic 
mi) cosily see with Ids cnm eyes” what prog 
ress the wound U mating either in healing or 
in breaking down 

It was through such simple quantitative 
studies that we hive been, led to adopt elastic 
adhesive strapping as the method of choice in 
the conservative treat men t of superficial uker- 

ve conditions, especially of indolent ulcers 

thelega 

Tbe application* of the elastic bandage at 
stated Intervals are kept up fox one visit after 
the ulcer is seen to be completely healed 
FoQowiog this the patient is told to bathe the 
leg indamag the ulcer site with a neutral soap 
and water to gently maasage it with alcohol, 
to allow it to dry and to powder ft with 
berated talcum or rinc stearate. He is also 
given an elastic doth bandage of the Ace" 
type to wrap around it {or slight pleasure Be 
is told to return immediately If any break in the 
skin should ever occur 

the #/ a frrsntrt <xtr maU iff? rnktrs 
In a few instances in which das tic adhesive 
was used on large ulcers healing has progressed 
until a small out deep crater Uke ulcer re 
mained. After this stage the healing was very 
slow even though the ulcer measured Only 5 to 
6 millimeters in *h In such canes are ted 
that the reason why the epithelium does not 
grow in to cover the granulations promptly is 
evident If the plaster is applied iq the usual 
m anne r Its under surface will be stretched 
from one edge to the other and a ill, therefore, 
be out of contact with the strep sides and deep 
base of the ulcer A “dead space at first 
filled with air and later with erud*te wffl thus 
be formed In order to obviate this the first 
layer of elastic adhesive is ippbed under a 
«m*Ti amount of tension Then a pad of game 
or sponge rubber of a sire and shape suitable 
to fit down Into the crater like depression is 
cut out with scissors This is applied over the 
first layer of elastic plaster and is held firmly 
down into the depression by a second stop of 
elastic adhesive or a second torn of the band 


age under considerable trasfem Figure 5 
shows the application of such a pad to the 
ankle. Hearing which has been at a stand- 
still has usually proceeded satisfactorily titer 
such a pad u applied. This fact wotdd srera 
farther to show the advantage of pressure in 
promoting healing The results d using the 
preaaore pad in such cases are very striking 

Local nu •} Hastic uLfemv sirups In cases 
in which support of the veins 0/ the kg is art 
necessary and in a hlch only a small auperfitW 
ulcer ii present a strip of elastic adhesive of s 
d*; suitable to cover the ulcer by * Ulr 
margin Is cut with sterile sdisors from the refl, 
stretched and firmly applied to the skin (Fig. 
6) It should not completely surround the 
extremity It Is usually covrred with a few 
layeri of sterile gauze, held in contact by s 
gauze bandage. Heeling under this in selected 
cases is very satisfactory 

cownu DrarcAnoar* 

So far we have teen personally no rases 
except acute spreading infectious and very 
deep ulcers in which elastic adhesive strapping 
•eeroed contra Indicated. II tight has shown 
in the case of legs which have been damaged 
bj long -standing venous congestion that “H 
gangrene supervene* as a result of senile <x 
diabetic arteritis it U not the toes whfch art 
affected first bat the akin of the leg Lo the 
usual ulcer site* In these cases he feels that 
compression would be disastrous Orcutsr 
ally a compound fracture of the bones of the 
leg will result in a projecting knuckle of b»e 
covered only % ith periosteum and skin. Over 
such an unprotected prominence, the prepare 
must be at a minimum in order to prerent 
ulceration At first varicose or stocking 
eczema a as thought to be a contra iiwffcatiw 
to compmslon Inst most of the* case* while 
troublesome at best are leas to with axnpre*- 
sioo than with any other line of treatment. In 
case an eczema seem* aggravated by the sine 
(xdde, one may change over for a time U) a 
bandage impregnated with 5 per cent i cthyo l 
or 5 per cent aluminum acetate as retren- 
nynvded by tt right The important point to 
recognize Is that eiastic corepcession per at 
does not aggravate the avenge case of vari- 
cose cami. 
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ECONOMY OF THE DRESSING 
The cost of any technique for the treatment 
of wounds should be considered as secondary 
to its therapeutic % alue We find however, 
that elastic adhesive is very economical to 
use 


TABLE I — SHORTENING OF HEALING TIME 
ACCOMPLISHED B\ ELASTIC ADHESH'E 



Time m years 
ulcer re- 
mained un- 
healed while 
under treat 
ment bj van , 
ous remedies 

Area in 
square ccnti 
meters at 
time elastic 
ndhesn e was 
started 

Reahnz time 
in days from 
application 
of elastic 
adhesive 

Cost of elastic 
adhesrve 
treatment 
. until ulcers 
j healed 

Dlctrt 

13 

1 S 0 

65 


Ulcer 2 

IO 

5 

St 


Ulcer 3 

7 

17 5 

as 


Totals 

20 

74 0 

154 

S’ 3 s6 

Averages 

0-6 jear* 

'"4 7 ems 

51 3 days 

$ 4 S3 


Table I illustrates its economy from the 
standpoint of time saved These three ulcers 
taken at random from a senes of many similar 
ones had been treated with many different 
dressings m various dispensanes including our 
own and failed to heal in an average time of 
9 6 years When subjected to elastic adhesive 
the) healed in an a\ erage time of 51 3 days 
The saving is obvious The healing of the 
ulcer shown m Figure 1 is typical 
Ordinary dressings, by which we mean 
gauze, ointment, or antiseptic ones require the 
patient to return at least two and usually three 
times per week Elastic adhesive requires only 
one application each 2 to 3 weeks This means 
a great saving to the patient m work hours as 
well as to the staff physician, nurses, and other 
dispensary attendants During treatment the 
patient is ambulatory, comfortable and able 
to work The ulcer loses its foul odor in a few 
days and the patient is, therefore, no longer a 
problem to those with whom he associates at 
home or at work Oftentimes a patient can 
retain a job if he has to lose only a morning 
each 2 weeks which he would be forced to lose 
u he had to come twice a week for dressings 
So much for economy of work hours with 
elastic adhesive 

A computation of the money saved by this 
dressing shows rather striking figures Some 
of these we briefly quote at the risk of ap- 


pealing monetary m a medical paper First, 
then, it is to be noted that the elastic adhesive 
technique requires no other article after the 
preliminary cleansing at the first visit than 
the bandage itself and a small dry gauze 
sponge or two at each dressing Therefore the 
deansing and antiseptic solutions, ointments, 
gauze, bandages and adhesive required for 
ordinary' dressings are almost all saved 
through its use 

The chief economy in money is made pos- 
sible through the relative infrequency' of 
dressings required To get at actual figures 
one visit in 2 weeks requires only' one elastic 
adhesive bandage, one registration, and one 
transportation cost against four to sue each of 
the latter two for a similar period with the 
usual gauze dressings 

At the average pnee we ha\ e paid for the 
elastic bandage the cost of treatment would 
be cut to one half by its use ($0 55 compared 
to$r 17 per week) 

To be more specific the three old ulcers 
described in Table I would ha\e required a 
total cost for dispensary treatment by' the 
older methods in excess of seventeen hundred 
dollars in the 9 6 years during which they' 
were treated without cure With elastic ad- 
hesive, they were healed in an average time of 
$r 3 days, at an average cost of $4 02 It is 
usually not necessary to keep this new dressing 
up for more than a short time in order to 
accomplish healing However, even granting 
that it were, the annual saving over the older 
dressings would be about $32 per ulcer The 
average healing time of large ulcers we have 
shown to be about 51 days At Vanderbilt, 
a hospital with 205 beds, the incidence of 
ulcer of the leg m the Out-Patient Department 
was S3 per year in 1933 Granting that this 
incidence was proportionately the same in this 
country at large in the various approved hos- 
pitals 1 having surgical dunes, and assuming 
that the ulcers would heal only as well by the 
older methods as usual the annual saving 
effected for these patients by elastic adhesive 
m the United States would be well in excess of 
three million dollars This money would be 
saied for preasdy the patients who are in the 


of the Amen “ n a— t™. t T i 



«LRGEJ<\ CVMXOLOCS \M> O&mTRlCS 


jcmtnt netd «/ fu..d*. ! urthtnnore a far 
gTr3trt*avh’RWfnJdU:»ert>nsp! »hrd for item 
b) ite removal o/ dlcabflity And Vh* of work 
Vwn diretti) attributable to thi* form of 
therapy 

Morrvm* 

The cfcW purj >-e of urfncf a rerai permeable 
eUadc idbeiivc ilrnung It to obtain rarrfj 
Crm htMbn„ of ulcerated ratface*. The ferf 
Hwing properties of the* plavter contribute 
ton ard thu porpov 

»- U iifrrftcttjadkrirx m fuch pruvt drt the 
following advantages Itv firm adherence to 
(fee *lin up Co the granulation* »pSntt the 
wwiod putting the tl Hurt at rot aad pre 
vtnting the rubbing oil or fnjury of tbedeffcHc 
growing qrftbcTfUnj at tbe peril ben of the 
wourvl-~an ocrnrrroor m> uaoaJ with other 
It* adherence vral* the tlin A*ay 
fnwn the ckrt base to that *ccrctloni fmra the 
» *md wE) not nwlrteo the antterfle »lin and 
thro ran back to caav rdafeethm of the 
granulation* When the deriving it removal 
drsquamalal rjrflhcUum come* off with ft 
leaving a dean lim and wound trvulict trad) 
for the Grit application 

I It is ttntft tr* *-U When the bandage 
If ttttchal a it houIJ be daring it* opjrfi 
catko the truth rpare+fieHrmi the thread* of 
the <V th *« operal up Thu permit* the 
r-scapr of ri(f) Ksrrlrao* through it under 
sEght prrsvutT The vru ct«>*eri *y*tem *o 
formed thu* retain* enough accretion at aB 
time* for healing under cvn<t cooditinni to 
take place Thii erm be n km of a ten 
tr Uradrjtmc* 

c It I frrjit^nli) rlair* TW* prajvrtv of 
chukjty which the purler rtmt rootinu 
r<u>!) 3 1 hour* A day a ccnm pl do-* *rv era) im 
j riant nut It peovtde* an eucCrnt Grm 
*jpj rt lor cm which a'lbpe^ jru "ilirt 
thu* p cvmtirg bitk prr* urr and «ratnal*oo 
k a] i— ptosi f th CutniKm of the pirt ft 
provl c* an Ia*li k-ippiOt foe the ti 'ten 
which ttmeke* if the kg well* teat wh^h 
k. mo ra-trart U It dm Thu* edema i 
gr»ri_iG> o rrra - ~ < ‘ t*vl by crmtrutjon d the 
twt Cm le" the **e d th w ft u nuudwd 
It trterr* Cg n tk cn-j , 'ct*"^i to nwnt*"n 
iKlltarrelh «h wi th\l fwlfjIM » an 
i—pTtart f rt r i the t a t d » ir I 


men In ti>iuen which arc do l iwoflen Th 
i rfut will be di*co ml [o » later report ft 
farther fumklr* a levrijng tr dattenjTg i-j 
fiiKiKp both foe the grawiag edge of the dm 
aryl for rruheraut granulation* Laulr U 
peen iilc* a amnot h lomobOe raotact wrfinr rf 
gumoi) cortddmcy aDowlng cpithdia] cr 
to gruw omlj oter thegrannlation* 

d it t* f jctrnefdd In effect. The num'ut 
of organ! -an* h u*uaDv nimtlv reduced uniJ 
«trrHite i* reached Ihl* 1* probablr not d - 
to anj anti^Tnu: quality of the pLnter bert t 
the romGiion* whkh It pradum Incaflr it 
fol^raj It aenl* the wound and prevent* tt- 
1 alert km It *unport* ami cnoipre»*e* tV 
vein* thu* protfoong a more Active drcolitl n 
to redvt germ grvwtb It favor* rapid epithe 
UaJ gruwth and thu* quitkly reduce* the dn 
of the fie! Hn which bactrrli mivwultijrfv 

r III l\c*nif ’^bitrU I* waterpnWlhe 
patient may rlranv; it * outer rarfaee *tUh vv*p 
and water A* often A* it become* aoQcd 

In tnjngthMwrnlagew croud reraDthall 
reafitv we«rcnnpki}ingA malrria) whlchl»» 
happy *ombina\Wm‘’ td many pa t aid* V> 
ulcer hmlmg Tbeviitueverf lheeb*tlc»tixk 
Ing of the a Dic'd* e atranjrfng ►Ivoeatnl 
Sfotfwut and IJeck of l nna a paite of the 
parafl-n method ol imting I arnt, arv-l of the 
uvr of pitta jienha bv Htitleil -aQ Alt c« 
hodn*) in thi one drrvung arvl yet It tWi 
to have rywr of their »V>rt coming* or dial 
vantage* 

The propcrtjc* of the rla tic jrfvvtet whidi 
we ha rnutnnateil *erm to combine in qi t 
*n ona ial m inner to [munoie the comfort *1 
tfy patient and th raphl healing ol h- 
wooryf 

CrrtaJn it i that holing fe* ill with re 
maAjbl raj* fit) even h clem year* ell 
whuh ha r been ivl lent od rrfracloty k 
itheilonn ot therajiv TVu i uhw’Vcvetv 
day nccvirmue tlal the evi-lcocr l l I *p*< 
table 

ir ur* r \ rmrnr nrttrvr t 

Hair a-Drm e wa* Crvt ernployo! »t 
\ an-lrrb. t Ifmj ti) in th tummer rf »yt» 
an-J hi* ly-m uvl tne untl) rvet *ln r I* 
th a y ear* fri'ro JiJr * ir toj It *utt 
a« were treated w th th (« ter of wk - 
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Fig 1 Progressive healing in varicose ulcer treated b> strapping with clastic 
adhesive. 


90 were leg ulcers (1 e , ulcers on the legs, 
ankles, or feet) and 23 ulcers on various other 
parts of the body Case abstracts are at hand 
m all but these would consume too much 
space if given here Since almost all of the 
patients have been very co-operative in 
returning for observation, we believe that the 
results given are reliable In only 1 case was a 
lollow-up impossible In this the ulcer had 
greatly decreased in size up to the time the 
patient failed to return 
In 3 cases of leg ulcer, or 3 3 per cent, the 
lesions improved but failed to heal in 12 
months In 4 more, or 4 4 per cent, the ulcers 
healed readily but recurrence occurred m a 
\ ariable penod either spontaneously (2 cases) 
or from some minor injury (2 cases) These 
recurrences were not serious and all healed 
promptl) when the plaster was applied for a 
second short interval of time All other 
patients of the 113 maj be accounted for as 
cured 

In lieu of a large number of abstracts of case 
records we present herewith a few typical 
ones for the purpose of illustrating points of 
judgment wluch we regard important from the 
standpoint of treatment 

U3STRACTS OP C 1SES ILLUSTRATING 
INDICATIONS FOR CONSERV ATIA E TREATMENT 
AND RADICAL TREATMENT 

C WE i M \\ Colored male of 67 voirs had a 
mechanical injurv lo his lower leg in 1025 Tins 
produced an ulcer and other ulcers have appeared 
and [icrststed On phvsical examination the blood 
pressure was found to lie tSo too There was also a 
generalized artenoselerosis and weak putsations in 


the dorsalis pedis arteries When first seen on Mav 
24, 1033, there were m all sis ulcers on the anterior, 
lateral, and medial surfaces of the leg varying in size 
from 5 square centimeters to o 75 square centi- 
meters Elastic adhesive was firmlj but not tightlv 
applied on May 24, 1933, and on June 10, 1933, all 
ulcers were found to be healed The leg has been 
seen after a > ear and is still firmlj healed 

This case is quoted to illustrate the point 
that elastic adhesive is indicated where ulcers 
are small, also that a bandage with moderate 
pressure may be used even though arterioscle- 
rosis should be present and make radical treat- 
ment of the ulcers too great a nsk 

Case 2 AY W Colored laborer aged 62 Aaricose 
veins of left leg of 20 j ears’ duration Contusion of 
skin of left ankle 1 5 j ears before admission Ulcer of 
medial surface of left ankle of 15 v ears’ duration 
Elastic adhesive was applied Januarv 7, 1933 Five 
small deep or “pinch” grafts were applied on Febru 
arj 1933 Elastic adhesive was used to complete 
healing April 7, 1933 The ulcer has remained healed 
nicclv with an elastic cloth bandage to the present 
time Figure 7 presents a similar case 

A minor surgical procedure like small deep 
(pinch) grafting may be used in conjunction 
with elastic adhesive in order to re-inforce the 
center of the healing area and so to make it 
stronger m resisting rc-ulccration This is w ell 
demonstrated b\ this case 

Case 3 G AI Negro truck driver of 64 v cars 
A ancose veins had been present on both legs as long 
ns he could recall. Thrombophlebitis of v eins of right 
leg occurred in iqoS On admission to Dupensarv 
Alarch 26 102S, the heart showed hvpcrlrophv 
At this time there vv vs elicited a historv of “bnwnv' 
swelling present in both legs below the knees of sev 
oral vears duration giving one the impression of 
non filarial elephantiasis An ulcer almost compctch 
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TREATMENT OT ULCER OT LEG 



confined to bed, the left leg swelled up and thrombo- 
phlebitis was diagnosed Four months later he 
scratched his leg and an ulcer formed slightlv above 
his internal malleolus This enlarged until it was 
about 5 centimeters in diameter It healed at times 
onh to break down again In December, 193 2 > he 
stales that a “quack” doctor put on some medicine 
which caused tissue to slough out until the ulcer 
increased to twice its size On admission February 9 
1QJ3, a dirt} shallow ulcer was seen in the region as 
described It was oval in shape measuring appro xi 
match 6 bv S centimeters (rig 10) Iso varicosities 
were found After a prehminarj treatment for a few 
dus with warm moist bone acid packs, elastic 
adhesive was applied from toes to knee At this time 
the patient was advised to enter the hospital for 
total excision of the ulcer area followed b\ grafting 
Howes er, he could not make arrangements, and 
elastic adhesive was continued until April 14, 1033- 
at which time the ulcer had reached about one half 
its original sue On this date the patient entered the 
hospital On April iS, 1033, a wide and deep excision 
of the ulcer bearing area was earned out thus leaving 
the muscles ind some of the tendons bare in the 
wound On April 27, 1933, a full thickness "sieve” 
graft cut to pattern was transplanted from the right 
upper thigh to the defect It healed per printout and 
the photograph taken 2 months later shows both 
areas still stabk healed with pliable pigmented skin 

The donor site healed promptlv with good skin as 
vhown in I igurc 11 

)) c abstract this case to show that while the 
bu thod of elastic strapping maj produce hcal- 
tng of ,1 large ulcer over a joint it mav not 
alw i\ s be the procedure of choice Here a full 


thickness skin graft gave needed re-iniorce- 
ment in a location frequently exposed to in- 
jury In a young labonng man who had lost 
time because of several previous recurrences 
this w as of great importance 

INDICATIONS FOR RADICAL TREATMENT 

While in the great majority of cases con- 
servative treatment by elastic adhesive has 
been found to produce unusually rapid healing 
it has failed to cure a few (3 3 per cent) Also 
a few of the seemingly cured cases (4 4 per 
cent) have recurred spontaneously or with 
minor injury or infection On the other hand 
radical treatment 1 e bv evasion and lull 
thickness grafting by the “stev e” method has 
resulted m cure in 100 per cent of 15 cases ol 
large ulcer with no major recurrences This 
radical method of treatment has been de- 
scribed in detail in two previous articles (2 
and 3) It is our belief that radical treatment 
should be reserved for those patients who can- 
not be cured b\ conservative measures in a 
reasonable length of time Although no abso- 
lute rules should govern individual casts our 
experience would seem to indicate that in the 
following tvpes of ulcers conservative meas 
ures should yield at once to radical surgery 
through which alone permanent cure will be 
reasonablv assured 
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tunc ol i nt appbcatioii 

eudnded the rigbtleg laltsl er third sod measured 
boot 15 by centmtetm This had been present 
foe x jean Tbe veins ere not jetted because 
of toe history of thrombophlebitis Tbe nker oo 
tbe right leg «i treated regularly three times 
eel for 3 years tod 1 months hh various 
ci and dr) dressings At tbe end of lids time It 
as err) hide smaller Elastic adbew as p- 
pfied t tbe let on February gi Ileajing 
»ai com plat 00 Jane gy j On September j 
00* ares becks do n and tormed an clrrr one- bail 
centimeter la diameter but tbs quickly healed 
coder elastic adhealre Sines then with an or 
denary doth presea rr bandage then hare bees no 
recurrences 

Thus an nicer of 6 years duration treated 
InteraJvdy at the hospital for 4 years a itbcmt 
avail healed promptly without operation 
when elastic adhesive was applied Tbe cost 
of treatment to the patient for tbe 4 year 
period during which be was treated by wet and 
dry dressing Is figured at a minimum of 



1< 4 ntoWntirw the trw of Lru*fwral liwas wt»* 
ta deter** ug arcs ui *twnd cfar** the process «f 



Tw 1 Urtbnd of apffyn* tissue kwig Ikrl 
riurslsd 00 nno cf chair fust tarsoccrujonwai of Uat 

Secood t« r* form* **■« *»*kt aroaad side 


$148 ao Thu docs not Indude ioas of tune 
from work, but merely the minimum dis- 
pensary registration fee* and transport stloo 
The total cost of elastic adhesive treatment 
Inducting registration fees and transportation 
up to the time of healing mu actuall) 89 u 
In the one case treatment cost the patient 
$248 00 and the ulcer showed 00 tendency 
to heal In the other his leg was healed 
before ho had spent Srooo 

Cass 4 L \\ Negro ehanffeu fcdjjyesn, 
as admitted t hospital dispensary °° April J, 
grd If had prims rr hsetic son In 0 6 

Lacs was treated ee erai years later at ncKher k* 
pltai If struck, tbs left sinn on concret* cartas* ia 
0 This ound healed pro mpdy but left hDcp st 

sit Pus as obtained oei kaaag tkU bat Us 

dramags wind then enlarged l form aa nicer Wck 
ha been present ever since On dmWan Uj hos- 
pital ertcnai cocnplet arenkr scars ere preseal 
tbe loan- thirds of both legs th sevenl epea 
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Fig 6 



Fig 7 



Fig 9 


Fig 6 Use of elastic adhesn e strips on small ulcers 
Fig 7 Ulcer in aged man which showed slow decrease 
in sue under elastic adhesn e A few small deep grafts ap 
plied m dispensary scried to accomplish healing 


Fig 9 Ulcer which after decrease to one third its 
original size m 1 months under elastic adhesn e failed to 
heal further in 3 months Radical operatic e treatment is 
indicated 


ulcers on the left (Fig S) X-raj films showed slight 
irregular periosteal thickening of the left fibula 
Colon show ed chronic ulceratn e colitis Blood Was 
sermann report varied between negatne, anticom 
pkmentarv, and positive on different occasions 
Spinal fluid Wassermann was negative for o 2 cubic 
centimeter of fluid, doubtful for o 5 cubic centi- 
meter of fluid He reccited intensive anti-luetic 
treatment and the usual dr\, moist and ointment 
dressings to leg Meanw hile similar ulcers formed on 
his right leg He was admitted to the hospital but 
"is discharged in a few da vs without impro\ ement 
Dressings were continued along with anti luetic 
treatment but new ulcers continued to form and the 
old ones would crust 01 cr at times onh to break 


down again When seen in the dispensan on Mac 
24 1933, the patient presented a pitiable picture 
His face was drawn from loss of sleep and pain The 
latter resulted from multiple large and small ulcers 
extending o\er the larger part of the entire lower 
two-thirds of both legs (Fig S) Both shoes were wet 
with pus which was running down from these ulcers 
He had been having moist dressings for sea eral visits 
These were changed to elastic adhesn e The pain 
was controlled b\ codeine for a few dais and then 
spontaneousla ceased The caudate which formed 
came out through the minute spaces in the plaster 
and was dai)\ cleaned off at home with soap and 
water Gradualla it became thicker and was released 
through a few small openings made with sterile 



Fie s Multiple bilateral luetic ulcers Left before treatment right 
licalwl condiUem following use of elastic adhcsiec 
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i Ulcer* due to neoplasm (obvious but 
Included for take of completeness) 

9 Uloen Id coanecrion with elephantiasis 

3 V erylaire ulcer* *u noon ded and under 
laid by avascular *car tiauc. 

4. Ulcer* in which con*ervmtive treatment 
would involve too great * time lot* and too 
great * n*k of farther dtatbihty on account of 
recurrence (military and Indmtrial group) 

5 Ulcers which have failed to heat with 
con*erT*tfve measures In ia month* 

6 Ulcer* in the region of joint* which 
wooldheal with taw contnctam. 

7 Ulcer* which after healing have spon 
tmneotuly recurred or which have repeatedly 
recurred a ith minor injury 

This li*t m not to be regarded a* exhaustive 

In the normal course of event* the 3 patient* 
who*e ul 'em we have reported above a* failing 
to heal with elastic adhesive win be admitted 
to the hospital for radical treatment which, in 
our experience will almost certainly offer 
permanent healing If however after a fair 
trial of eU*Uc adhesive *uch patient* refuse 
radical measure*, usually bj thl* time their 
ulcer* are *o much improved that the appli 
cation of the plaster at 3 week rataval* will 
•ufB.ee to keep their ulcer* tmall and their legs 
very comfortable over an unlimited period of 
time. Thi* no other drening in our experience 
will accomplish 

One of these 3 patients who refined to enter 
the hospital had small deep or ‘pinch graft* 
applied under local analgesia in the dupen 
*ary with the result that he la now healed 
(Fig 7) ThJ* may be regarded aa a valuable 
•emiradical procedure 

coucxuaiowa 

1 The cure of large ulcer* especially of 
those on the lower extremities ha* become 
extremely important In modern time* on ac 
count of their increasing incidence 

1 \alu*ble advance* have recently hem 
made m thl* field along both radical and con- 
servative line*, the radical treatment coa- 
atrting of complete exdsioo and grafting the 
conservative of special dressing* 

3 Experience with many large ulcers indi 
cates that aD no matter how extensive may 
be cured by treatment directed *lcwg one or 


the other of these line* provided that the 
underlying cause or causes be dbcoverrd and 
eradicated. 

4- In our estimation after a critical experi- 
mental and dinl cal study of it* properties and 
mode of action elastic adhesive oner* an er 
ceflent method of conservative treatment 
much superior to any other so far deveioped 

5 Elastic adhesive represent* the aiimi 
nation of an evolution in dressing* used in the 
past for these raws It combines in 00c 
preparation the desirable properties of the 
Unna’* paste boot, elastic stocking. gutti 
perch* tissue and ordinary adhesive vet 
seem* to possess none of their disadvantage* 

6. Succesi in the use of this dressing de- 
pend* upon a preliminary treatment of under 
lying causes ot ulceration follow ed by aa exact 
technique in (L* application. If these are or 
ried out It will be found to be extremely com- 
fortable and economical 

7 Prompt heahng resulted in 96 r per cent 
of 90 chronic leg uiem treated st Vanderbilt 
Hospital with elastic adhesive during iqjr 
1934 Daring the preceding to year* a large 
proportion of Rich ulcer* had *bowu do im- 
provement with other dressing* AD of the 
cases which failed to beal completely never 
thdeas showed definite improvement with thb 
treatment 

8. While elastic adhesive 1 * at pr esent the 
conservative treatment of choice in ulcers it 
failed in thl* series to cure 3 3 per cent and 
furthermore some winch had healed under It 
recurred (4 4 j>er cent) For these ulcer* and 
a lew other dajses, which are enumerated 
radical treatment U indicated 

9 Radical surgery by wide exdrion and 
fuD thickness akin grafting by the sieve 
method have p roved curative for all of i j such 
case* in o u r hands 

10 If for economic reasons radical meas- 
ure* are not feasible, elastic adhesive uID offer 
the beat substitute in treatment 
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A STUDY OF THE RELATIONSHIP OF PREGNANCY 
TO DISEASE OF THE GALL BLADDER 1 

R R. HUGGINS, M D , I \ C S , BOYD HARDEN, M D , vxo G \\ GRIER, M D , Pittsburgh, PnsNSVLVAvn 


T HIS investigation" is undertaken to 
standardize and co ordinate fundamen- 
tal features in our consideration of a 
large senes of choice} Stic disease Our anal} sis 
is concerned with the relationship of the onset 
of choice} Stic s}mptoms to pregnane} and 
with the findings elicited b\ clinical and labo- 
raton tests in the established affliction as 
compared to a limited senes of partial controls 
Rovstng reported a senes of 344 patients 
with choice} stic disease more than So per 
cent of whom were mothers William Ma}0 
reported 3 075 female patients, go per cent of 
whom were mothers and in whom s>mptoms 
referable to the gall bladder became apparent 
dunng pregnancy or soon after 
In our service at St Francis Hospital, 500 
patients were operated upon for cholec}Stitis, 
7S per cent of whom had been pregnant 
In the last 500 cases of gall-bladder disease 
among women at the Elizabeth Steel Magee 
Hospital e.\actl} 375 or 75 per cent, gave an 
average histor} of 4 64 gestations each There 
appear 114 miscarnagcs and 34 abortions in 
the 375 parous cases, constituting 9 per cent 
of the total number of pregnancies 
The fact that gall-bladder disease is much 
more common among women than men indi- 
cates that there must be some condition inci- 
dent to womanhood which is a contributing 
factor If 75 per cent of the cases of gall- 
bladder disease followed pregnancy then some 
condition must occur which predisposes to 
disease of this organ 

Careful stud} of the history of many of 
these patients shows that symptoms of gall- 
bladder disturbance began dunng pregnancy 
or soon after, often in the puerpenum The 
symptoms may be only mild at first Gas after 
meals and nausea and vomiting are the out- 

vv'T* 15 8lut ^ relationship of pregnancy to disease of the gall 

**1,1 Kas undertaken with the hope that the clinical fide of the 
problem might be correlated with the chemical and \ raj findings and 
l n tm ft way provide more substantial proof of such relationship It has 
pitf y? at v P 05 * ^ through generous aid from the Buhl Foundation of 
rittsburgh and the co-operation among the deportments of chemistry 
gynecology and obstetrics and radiology 

'Compiled under the auspices of the Department of Gynecology ar 
Biological Research of the School of Medicine University of Pittsburgh 


standing svmptoms m the lustor}', they often 
precede the .attacks of severe pain which ac- 
compam the presence of gall stones In many 
of these patients careful studv of the histor}' 
will re\cal, dunng the course of pregnane}, 
evidences of toxemia such as headache ver- 
tigo, increased blood pressure, etc 

It is difflcult to demonstrate that the liver 
function becomes impaired to such a degree 
that the character of the bile is changed or 
that the gall bladder becomes invoh cd There 
has been much discussion as to the part the 
liver pla}s in the toxemias of pregnancy and 
also in the so called eclamptic state Many 
observers are convinced that, even in a normal 
pregnancy, the physiological processes of the 
hv er are subjected to extra stress It is doubt- 
less true that when a pregnancy is complicated 
by an unusual degree of toxemia, and vv here all 
organs are burdened with an extra load inci- 
dent to the added stress the liver, from its 
xer} nature is called upon to earn,' a heavy 
load As yet, we know but little about the 
chemical or plysical changes that occur and 
for that reason a dear understanding of the 
clinical histor} and S} mptomatology is im- 
portant A true correlation between our 
knowledge of the clinical side and what may 
be gleaned from the chemist or roentgenolo- 
gist, so far as the functional and physical 
propcrUes are concerned, may eventually lead 
to a better understanding of what goes on in 
the liver and bile passages during pregnane}', 
and may direct the institution of treatment 
which might prex'ent the more serious effects 
It would seem reasonable that under sudi 
circumstances the bile may not have its nor- 
mal characteristics, that the gall bladder and 
ducts may be exposed to temporary changes 
secondary to chemical irritation or to infec- 
tion as a result of low ered resistance It w'ould 
appear that m the large percentage of these 
cases permanent injury persists Clinical ex- 
perience teaches that many cases of gall-blad- 
der disturbance are due to poor drainage of 

jSo "f ”gli C Un,VfmtJ of before the Socictj ol 
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the bladder and In a considerable per 
cartage, there U a definite constriction of the 
cv*tic duct which Interfere* with It* normal 
emptying penrn*. Improper drainage lead* 
to pain and reflex disturbance In the gastro- 
mtntinal tract. 

The uae of the Cm indicate* it* importance 
In the general nutrition of the body It ha* 
many functions bn t the principal physiological 
unit lie* in the liver cell* In the opinion o! 
leading physiologist*. Much h known about 
the normal physiology of the Over In relation 
to the formation and competition of bile and 
progress ha* been made In the *tudy of certain 
metabolic function*. such a* the formation of 
urea and glycogen There are other Important 
metabolic procewa which are ltd imperfectly 
understood as, for example, it* relation to the 
production of fibrinogen, to the oxidation of 
fata and to the detoxication of organic potion*. 

One of Its moit Important function* b the 
disposal of waste product*, such as the pig 
menu, cholettenn bile acids, kotUn etc. 
Experiment* show that stimulation of the 
splanchnic nerve dimmlthe* the flow of bile 
whBe section of the splanchnic branebe* mav 
cauie lncm*ed flow These action* *re ex 
plained by thdt effect on the blood flow 
through the liver Since the accretion In 
create* when the blood flow i* Increased and 
vice versa it b believed that in thh ca»e no 
•pedal secretory nerve fiber* edit (Hawed 

If the livtr U subjected to extra stress, even 
under normal condition*. It b undoubtedly 
true that when the patient it handicapped by 
an exceas of poisoning and the inability to 
withstand the usual strain Injury to the bill 
ary tract may occur It therefore become* 
necessary to fndude the coraiderafron of the 
poasibOity of the persistence of such damage 
alter dell -try and that careful study and at 
teotlon be given Dot only to the normal prej 
nancy so called, but more particularly to 
pregnancy In which there are signs of unusual 
toxemia Infection stasia, and changes In the 
cholesterol and cajdum content of both biie 
and blood have *11 been suggested as etidogi 
cal factors Most obrencr* agree that ftvper 
cholrvteroJemi* occur* m pregnanev The 
work of \«chofl and Bacmebter vretns to 
•how that gall-bladder disease occurs in rer 


tain instances without *ign* of infection Cer 
tain indlvidosls arc handicapped by poor 
eliminative power in the Irver and during 
pregnancy when the fetal waste products are 
added, there undoubtedly ensue change* In 
both the chemical and physical qualities In 
the bile which lead to precipitation and pre- 
dispose to stasis. Investigations by Pribram 
lead him to ermdude that during pregnancy 
the cboleaterin content of the bile was re- 
duced while that of the blood was increased 
In the puerperiam he came to the reverse con- 
clusion, that cboleaterin content of the bfle 
was higher while that of the Hood a as lower 
He conclude* that Increased concentration <ri 
bile in the gall bladder doe* piedugxa* to 
cboleaterin calculi Hofbauer advance* the 
opinion that hypercholesterolemia fn preg- 
nancy b due to insufficient aetioa of the Ever 
cells 

Cholesterol a noo-nitrogenous substance 
la a constant constituent of the bile, tod it b 
not supposed to be formed in the fiver but it 
is eliminated by the liver cedi from the Hood 
It b regarded as far a* H* appearance in the 
bfle is concerned as a waste product of crUoUr 
disintegration Lecithin, fats, and nocko al- 
bumin, aa found In the bile, represent waste 
products derived either from the fiver or the 
body at large The mudlaginou* character of 
the bfle Is due to the presence of mucin or * 
nudeo albunun and aside from the fact that 
it ha* to do with the viscosity of the bile Bttle 
is known about ft What ma) happen to tH* 
particular constituent of the bfle under rtrfi 
ou» drcnmstance* remains unknown (flowiD) 

Much strew has been placed upon the the- 
ory of atasb of the bfle secondary to enlarge- 
ment of the uterus with pressure upon the We 
ducts The experiments of estphal strong!) 
Indicate that there b a direct disturbance to 
the function of the biliary duct*. It f> hh 
contention that the action of the gall bladder 
and iti various ducts U dependent upon Oim i 
sphincter which derive* Its nerve supply 
tne vagus nerve In hf* experience *Ef“ 
tlraulatioo of the vagus causes peristalsis « 
the gafi bladder and the biliary passages, thut 
liwiudng drainage of bfle Increased * times* 
tloci caused sufficient quam to prevent drain- 
age with the consequent stash lie calk the 
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condition a motor neurosis of the biliary pas- 
sages in pregnancy and is of the opinion that 
it is a motility neurosis of the biliary passages 
caused by the increased tone of the vagus and 
feels that the hypercholesterolemia of preg- 
nancy is responsible for the disturbances of 
the hormones of the vegetative nervous system 
Experiments by Bacmeister and Havers in- 
dicate that hypercholesterolemia in pregnant 
women is the result of retention of hpoids and 
is not due to the direct formation of cholestenn 
within the organism A pathological condition 
of the bile itself, secondary to disturbed cell 
action of the hver, supplemented by periodic 
interference with drainage of the entire biliary 
system, would seem to invite disturbed condi- 
bons of the gall bladder This is true espe- 
cially if to these predisposing causes are added 
infections of the various types 
So far as the bile pigment is concerned, the 
simplest explanation, which is supported by 
recent work, is that the hver cells excrete the 
bile pigment that is brought to them by the 
blood just as the kidney cells remove the urea 
from the blood On this view the amount of 
pigment excreted would vary proportionately 
with the volume of blood flow 
The relief from many symptoms upon the 
withdrawal of fats from the diet m certain 
cases is inline with the idea It is a well known 
fact that the reduction of meats and fats to 
which Germany and the other central coun- 
tries of Europe were subjected during the late 
a ar brought about a marked reduction in the 
number of cases of eclampsia Coumaud and 
Clogne, in a careful summary" of the work done 
in hepatic function during pregnancy, have 
called attention to the antitoxic function of 
the hver as an important factor, and conclude 
that in pregnancy the liver protects the ma- 
ternal organism against itself by the destruc- 
tion of poisons which result from protein dis- 
assimilation and also against poisons from the 
outside 

It seems reasonable that the various liver 
function tests, particularly that of Rosenthal 
supplemented by radiological study, may 
e\ entually assist in clearing up some of these 
doubtful points both with reference to the 
part the In cr play s in the toxemias of preg- 
nancy and the cnppled state of the gall blad- 


der A few cases hax e been reported in which, 
by means of cholecystography", certain con- 
clusions have been made but no large senes 
in which simultaneous cholecystography and 
determination of hepatic function during the 
vanous stages of pregnancy have been earned 
out, has come to our attention It would seem 
necessary" to make a rather wide study" of this 
important subject which involves a consider- 
able number of cases, before any" definite 
conclusions can be made 
It was for this reason that we have under- 
taken such a study" and now’ have an oppor- 
tunity to report on a senes of 388 patients 
There is little doubt that, outside of the state 
of pregnancy, the method of Graham and 
Cole gives uniform and constant findings ex- 
cept in unusual instances in which there may 
be either errors m technique or an unusual re- 
action of the gall bladder and ducts to some 
unexplained reaction of the sympathetic nerv - 
ous system The questions as to whether a 
given gall bladder may" be somewhat enlarged 
or just when its emptying time is exactly" 
normal from a phy siological standpoint under 
xanous conditions, may still offer opportunity 
for further refinement on the part of the 
roentgenologist 

Dellepiane believes that in his experience few 
deviations from normal occur in the first 3 or 
4 months of pregnancy" but states that with 
the fifth month there begin to be manifested 
definite noteworthy modifications in the form 
and dimension of the cholecy’stic shadow, m 
its less intensity and more rapid disappear- 
ance of the opacity He concludes that 
while modification of the place, form, and 
xolume of the cholecy’stic shadow observed 
in pregnancy’ can be attributed to elements of 
a mechanical character, it is more difficult to 
understand deviations from the normal which 
do not seem to depend upon these facts He 
suggests that the complexity of the problem 
makes further and more profound elucidation 
necessary’ 

With reference to the bromosulphalem test 
for hver function m pregnancy, there seems 
to be conclusive evidence that it is usually 
positive in the graver forms of toxemia, 
especially in eclampsia Siegel, King, and 
D’Apnle all believe that the hver function 
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tot in edurrpiia seem* to Indicate the degrct 
of liver Involvement Siegel believes that It b 
valuable In pre-edunptic case* !n daarffying 
the degree of toxicity and reaction to treat 
meat and ii*o valuable in differentiating 
nephritic from pre-edxmptlc and eclamptic 
toxernf*. 

Here again there would aeem to be on oppor 
tumtr for further study If In the caae of an 
edaxnptk the dye retention i» alwav* high. 
It b reeaonaWe to cuudude that there la still 
doubt ft* to when a given amount of dye re- 
tention may be conridered abnormal Whether 
ft may be relied upon in the study of mfld 
toxemias, even ax corroborative evidence, ia 
ptThap# yet to be decided. 

We hare 388 ctaex In the cbolecystogram 
series representing pregnancy from the second 
month to term and the puerpemcm for the 
first 10 day* There was but one caae out of 
the group of 388 who (fid not hav* at tome 
ti me dnnng her pregnancy symptom* refer 
able to the biliary system— heartburn (ii 
and nausea and vomiting being the outittnd 
Ing features We also have * x patients from the 
taxemk dime and ward, 1 of whom with a 
nephritic toxemia, began convulsive adxures 
8q minute* after the injection of the dye. 

Dyn retention i* found to be increased fn 
the toxenuc group and in the pregnant group 
ia the time in which the placenta b undergoing 
It* greatest development and later when the 
fetus U greatest growth and develop- 

ment Fatty aod content of the blood stream 
in the toxemic group u dhtlnetiy elevated 
lying at the extreme high level of normal 
The fatty aod content of the Wood stream in 
the pregnant group gradually ma, reaching 
the highest point at around the seventh month 
The cholesterol value* are within normal 
limits throughout the toxemic and pregnant 
group* with the exception of the cases in 
and 9 yi month* groups, and even here we 
would be very hesitant about calling these 
values significant or suggestive of any path- 
ology In the puerperal group* the sixth and 
seventh days alone are represented by more 
than 10 cases Fatty add content of the 
blood stream lies at the Ugh lerd of aortnil 
Cholesterol he* at the high level of normal 00 
tbe seventh day but b within normal limits 


cm tbe sixth puerperal day There b * slight 
Increase In non protein nitrogen in each in- 
stance. Urea content Is nonnaL Sugar « 
elevated above roost of the figures seen ia 
various period* of the prenatal course. Dye 
retention fi less than that arm In a noc-pctj 
nant group of case*. 

Of the 388 pregnant and puerperal case* 
studied by rvenlrtn-rtr iSS had reports of 
tome existing cholecystic abnormality In the 
order of frequency the diagnoses made were 
enlargement In 171 cases, poor emptying la 4$ 
caws, distortion In 30 cares, small gall 1 Jidda 
fn rT cases, chofehtmasfs (n 9 cases, sed ft {at 
shadow slow emptying, sdhesfcc*, and efis- 
tenlksi in to cases 

In condurion, tbe studies In this series of 
cases are concerned with organ*, the physio- 
logical and pathological function* of which 
are open to much elucidation Our knowledge 
of the Influe n c e which the hepatic and cbofc- 
cyitic function* exert over tbe level of the yv 
nou* constituent* of the circulating Wood is 
la many respects prdfaUy meager Tbe at 
tempt to correlate concentration* of the yh> 
ou* blood constituent* with definite dbeise 
processes without a logical respect for physio- 
logical variation* of health and <tbe*w a 
fikeiy to lead us far trom the actual truth On 
the other hand it fs of importance to deter 
mine the range of physiological response to 
the demands cd increased strain of life as can 
pared to the strain of disease We therefore, 
critically analyze our wort from the stand- 
point of a group of known truths. 

The bask and signal contribution* of liana 
and his cd- workers demonstrate the treme*- 
dcnix reserve of the bvrr The urea formation 
in the lrm of dogs was not appreciably Im- 
paired when 80 per cent f the organ wu 
moored 

The increased demand* on the constitution 
of tbe female during gestation may to *lto 
norm*} protein physiology that the 
gaH bladder are subjected to insults shkh 
prepare the held* for later hepatic and tfcc*e- 
cystic disease \V e would emphasbe can find- 
ings as an exprewaiem of functions] aberration 
just U tfce symptoms of name* and road dog 
gas after eating and epigastric faUnesa, 
burn eructation*, and headache Jn * w 
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called physiological gestation) are literally 
billboards of dysfunction 
The use of intravenous sodium-tetraiodo- 
bromo phthalein dy e must be taken with re- 
sen e as a measure of liver function We 
should keep the fact in mind that w e are in- 
jecting a foreign substance into the blood 
stream, that tins substance was originally 
used by virtue of the physical property of 
casting a roentgen-ray shadow, and that it is 
not free of undesirable side effects and may be 
irritating perhaps to hepatic tissues We have 
seen wide variations in excretory response m 
patients with known cholecvstic and hepatic 
disease How ever, the syndrome of a border- 
line low blood stream sugar, a blood urea 
content of 8 or below, a dye retention 
(with standardized dosage) of 14 per cent or 
above at the end of one-half hour after injec- 
tion and 8 per cent or above at the end of one 
hour, and a blood stream fatty acid content 
on the high level of normal or above, indi- 
cates hepatic impairment the concomitant 
finding of roentgen-ray and clinical evidence 
of cholecystic disease presages a stormy 
cholecystic postoperative course in such an 
individual The vise surgeon will resort to 
pre-operative supportive measures designed 
to restore depleted carbohydrate reserves m 
these individuals It is our experience that 
the abmimstration of intravenous glucose to 
secure this result is a highly commendable 
measure 

To sum up, of 38S cases we find 56, or 15 
per cent, with evidence of well established 
gall-bladder pathology The etiology in these 
cases must have antedated the present preg- 
nancy and consequently must have been due 
either to previous pregnancy, or to some other 
cause The remaining cases may conceivably 
have originated in the present pregnancy Of 
these, we find 44 per cent with the gall bladder 
definitely larger than normal This percent- 
age is more than twice as great as was found 
in an approximately s imil ar number of pa- 
tients who were not pregnant It would seem 
that this change might possibly have some 
beanng on the frequent development of gall- 
bladder pathology after pregnancy since it 
was the predominating abnormality which w e 
observed 


The relationship between this phenomenon 
and disease is not apparent from observations 
made so far A possible explanation may be 
that the enlargement is due to stasis of bile in 
the gall bladder, and this conceivably might 
predispose to disease 

Our studies did not reveal a large percentage 
of cases with delayed emptying of the gall 
bladder, but we do not believe this would rule 
out stasis as a cause of the enlargement 
There might be many explanations to account 
for this apparent discrepancy For instance, 
the customary high fat meal used to test the 
emptying ability of the gall bladder would 
hardly be selected as the average meal of a 
pregnant woman and might give one an er- 
roneous idea as to the every day state of 
affairs 

Undoubtedly, much more investigation 
needs to be done on this subject, but we offer 
the suggestion that the frequent enlargement 
of the gall bladder which w e have noted may 
have some beanng on the final solution of this 
problem 

Dr G W Gner gives the following sum- 
mary as a result of his review of the cases in 
this study 

The X-ray findings in this senes of cases 
were compiled from the X-ray reports which 
were made at the time of the examinations 
over a penod of 2^2 years The reports 
were rechecked just previous to the waiting 
of this article and very few changes were 
made, although naturally at this later penod 
the authors have had the benefit of 2 more 
y’ears of experience in the work of cholecystog- 
raphy 

The reports were made without a knowledge 
of the clinical aspects of the case and without 
any pre-conceiv ed ideas of what we should 
find As a matter of fact, many of these cases 
were passed on by the roentgenologist without 
his knowing that they belonged to this senes 
and no effort was made to keep tab on what 
the findings were as we went along 

The interpretations, therefore, were not 
biased in that respect, and we are confident 
that we did not read into the roentgenograms 
something we were looking for, since, as a 
matter of fact, we had no idea what we were 
looking for 



SURGER\ GYNECOLOGY AND OBSTETRICS 


4 T^ 


Summsmed the finding* sre a follow* 


Alrocml 

Ui!pd t*0 Wlhiict 
Poof trwptytf bt*idrr 
StOM 

Kti-mTI nQ 

DefonWy ttf (»U UvkW 
iWb< 

\ a ha tfaa 



We see at ottos that ksa than half the eases 
had a definitely normal jail bladder Of thoae 
that were abnormal we might deduct tboae 
that had stone*, deformities that could be 
attributed to adhesion*, or were small and 
contracted in cheating marked disease of the 
gall-bladder walla, afnee it seems that these 
muit have been diseased before the beginning 
oi the present pregnancy I aay this because 
It U probable that more than g month* would 
be necessary to produce these lesions If we 
accept this, then the present pregnancy could 
hardly be responsible for them. 

However they mar have been produced by 
previous pregnancies and a consultation of our 
record* shows that of 

* tx»c* o < ttomt, g k*d prenoo* arrjmocr 

j ex»r» d f«ntr»cttd pQ bladder g k*d jjtcm am 

i««|aa Cf 

yj cm** W Atwao l **B bU drier prmom 

prtisoey 

A total of 30 of 5b cases, therefore have 
had a previous pregnancy which of coarse, 
might have been the ctioiogical factor In their 
rail bladder pathology These <,6 cases might 
be said to snow direct and definite rigns of 
pathology 

The remaining signs of enlargement, faint 
shadow and poor emptying might be coo 
sldered debatable first a* to degree alnce tU* 
b a tmestioo of judgment and second It 
ought be questioned whether thmr are actually 
evidence of pathology at all However the 
large percentage of cases showing these find- 
ing* makes one hesitate to dismiss them as 
having no significance. 

Of the pregnant women of this series 44 per 
cent had a demountable enlargement of the 
gall bladder which thould call for some ex 
planatkm 


As a check, against these findings, I have 
examined the records of the Pittsburgh Diig 
nos tic Oink where no pregnant women hart 
been examined. Out of 458 cbolecystogrum 

there were 90 that show ed enlargement, a per 
centage of iq>i per cent and there were 47 
showing poor emptying, a percentage of \g,\ 
per cent. 

While the percentage of those showing poor 
emptying fa about the same It will be noted 
that the per cent ag e of enlargement U very 
much greater In the case of pregnant women. 

Poor emptying which was recognlied In a 
much smaller percentage (11 per cent) bat 
(till a considerable number of cases, might be 
considered as a natural accompaniment of 
enlargement since It must result In the latter 
condition H It pmhts for some tone . 

Faint shadow which has been reported by 
Levyn as a characteristic finding In gill 
bladders of pregnant women was present In 
only 5 pet cent of our cases. 

The finding of faflore of yiiualtiaboa d the 
gall bladder we have Ignored entirely since 
there Is always the possibility that this find- 
ing mar be due to errors In technique. Vatu 
rally m this kind of a case, the errors fa 
technique would be greater than normal, and 
many of these patient* were unable to speak 
English or were of such a low order of InteB- 
genre that they could not appreciate dirtc 
tiona So we fed that it would not be fair » 
accept failure of vitnsTumtkm a* having patho- 
logical afgnificance 

Roentgen-ray studies of cholecyst 1 th oSer 
definite and helpful diagnostic adjuvants, fart 
the roentgen-ray plate cannot take the place 
of cortical cells In the estimation of the patho- 
logic status of these cases 

There fa a demonstrable similarity between 
the functional blood stream expressions of 
aberration encountered In certain phases of 
pregnancy as compared with various degree* 
of cholecystic and hepatic pathology Fro® 5 
the higher Incidence of gafl-bUdder disease fa 
women who have borne children from * com 
panson of dial cal symptomatology and the 
functional metabolic disturbances *e« fa 
cfiofecysllc disease and in pregnancy *** 
led to the co Delusion that the Institution of 
measures directed toward the control of f®* 
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tional disturbances in pregnancy might con- 
tribute to a lowering of gall-bladder disease 
This statement is made in the face of the 
knowledge of the high regenerative power of 
hepatic tissue 

The great temporary relief experienced by 
patients mth chronic gall-bladder disease by 
the administration of diets containing a main- 
tenance protein, a low fat, and a high carbo- 
hydrate encourages the belief that much per- 
manent injury to hepatic and cholecystic tis- 
sues may be obviated at its inception If the 
correctness of these concepts may become 
fact, the sphere of the obstetrician's usefulness 
in the field of internal mediane will be greatly 
extended 

Every pregnant woman who shows evidence 
of toxemia, as manifested by persistent nau- 
sea, vomiting, gas after meals, etc , to an 
unusual degree should suggest to the physician 
or obstetrician that he should not be unmind- 
ful of the effect upon the biliary' tract, and in 
the treatment should appreciate the addi- 
tional responsibility in the prevention of per- 
manent disease of this organ 
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PEPTIC XJLCER 


Am ExManrarrai. Study 1 


i BlAItCK MS UD Chjcacq, Jiunob 


T HE etiology and patbogeneat* of peptic 
ulcer has offered one of the most per 
piering problem* of modern medrane. 
In an endeavor to that the facta in ulcer am 
tatioo m enormous literature ha* been buQt 
up about the ulcer problem. 


REVIEW or tmxATURE 

Rcvtewi of this literature have been 
brought up to date from one period to another 
by a number cd author*. MacCuIlum reviewed 
the earlier experiment* which were primarily 
concerned with the production of mucosal 
defect!. Later McCann (36) made a compre- 
hensive review of the literature which dealt 
with the production of ulcers by toxic man! 
f citations, by vascular oeduaion on a bacte- 
riological baits and finally 00 the basia of 
trophic aod glandular disturbances (neuro- 
genic theory) These authors finally con 
duded that, with the many types of eiperi 
mental procedures employed the occurrence 
of ulcers was variable Contradictory results 
were reported Of the particular lesions that 
did develop the smaller ones healed spon- 
taneously wherea* those that were too large 
led to the death of the animal. The produc 
tkm of ft true, chronic, indurated lesion was 
the exception and not the rule. 

In 1913 Bold vreff Introduced a new thought 
which was to become monumental In the his- 
tory of experimental peptic ulcer By means 
of animal experimentation he was able to 
show that the concentration of hydrochloric 
add, as accreted by the stomach was from 
0.5 per cent to o 6 per cent hydrochloric aod 
Normally this concentration was reduced from 
0.15 per cent to o s per cent by the saliva. In- 
fested food mucous accretions of the stomach 
and reflux duodenal contents Of these be be- 
lieved the refluxed duodenal contents, and 
more aped finally the pancreatic juice, to be 
the most Important factors 


contents of the stomach, the problem of ukrr 
causation for the first tlmr came to be at 
tacked with a definite woridnj hypothoK 
Attention was now focused on the neutraCrieg 
Influence of the digestive juices found In thr 
duodenum. In an endeavor to evaluate the 
Importance of any ow or aonbinatfaicf tine 


briars, multiple ingenious surgical procedures 
have been devised. But however fantastic oc 
simple a procedure employed, the objective 
ha* always been the tame, namdr to exdodf 
one or more of the duodenal contents from the 
upper gaatro- Intestinal tract. It was thought 
that when the normal neutralmng mechanism 
was remove d In pert or In It* entirety the 
*dd-pepdn fraction of the gastric Juice wookf 
be permitted to exert It* deleterious Influence 
on the intestinal mucous membrane. 

Any one of these methods could be dasdfied 
under one of three groups 
j Those dealing with pancreatic extlurioa. 
3 Those dealing with exdusk® of the duo- 
denum, with or without Its digestive juVtt 


3 Those having as their only objective— 
bffiary exclusion. 

Ptaurtaiu adtsion The problem of a 
doding the external secretions of the pancreas 
has been approached by Injecting substances 
to Inhibit the flow of pancreatic hdee, or by 
tying off or cannula ting one or both pancreatic 
ducts as they enter the duodenum. R»a (16) 
injected extracts of decomposing animal 
tissues and noted the occurrence of jprirU 
and duodenal ulcerations which be attribried 
to the Inhibited accretion of saliva and pan- 
creatic juice To add additional evidence is 
favor of this theory he then tied the mrin or 
both of the pancreatic ducts In dogs and *ab- 
aequmtly demonstrated duodenal and oc 
casionaDy gastric ulcers (1 7) 

Ivy (h) studied the Incidence of ulcers in 
one thousand necropsies which inefcri'-a 
healthy dogs parathyroid ectoro lied dogs, 
dogs with ligated pancreatic ducts, and p D P ri 
reualectcnnfcted dogs. Of especial interest wtrt 


Following the promulgation ol this theory 
rf the adi regulation of the acidity ol the 

>fai I-. a «.tvrr«a*7 as— 1 

w w kx, „ mw J»«. wo ri. •«» w am 
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the 24 dogs with hgated pancreatic ducts 
Four of these revealed superficial erosions 
One animal, whose pancreatic ducts had been 
hgated 5 months previously, shoved a typical, 
deep, eroded, indurated ulcer in the first part 
of the duodenum 

Gallagher studied experimentally the pos- 
sibility of intestinal clamps causing subse- 
quent ulcer formation The pressure applied 
by the clamps was carefully measured in 
vanous surgical procedures Following the 
application of sufficient pressure, acute ulcers 
could be demonstrated at the line of insult 
The acute lesions healed quickly with the 
formation of scar tissue and a moderate dila- 
tation and thinning of the wall of the duo- 
denum at the site of the healed lesion In one 
group of animals the mam pancreatic ducts 
were hgated The traumatic ulcers in these 
animals showed a delayed heabng time This 
delay m healing was attributed to the partial 
removal of the normal alkahnizmg mechanism 
and to the cachexia of the animals 
More recently Elman (8) and his associates 
have carefully studied the relation of pan- 
creatic exclusion to ulcer causation These 
workers first provided a means of collecting 
the total external secretion of the pancreas 
under sterile conditions In the uncomplicated 
instances the ammals died in 5 to 8 days with 
marked asthenia At autopsy it was noted 
that the stomach was small and contracted, 
particularly in the pylonc region The hype- 
renuc mucous membrane was thrown into 
deep folds and showed small erosions or ulcer- 
ations Another group of studies (6) were then 
made under the same conditions to show the 
neutralizing influence of pancreatic juice on 
the gastnc acidity Their conclusion confirmed 
the original observation of Boldyreff that the 
reduction of the gastnc acidity is in part due 
to the reflux of the alkaline pancreatic juice 
into the stomach With this as a working 
hypothesis another series (7) of animals were 
prepared and hfe maintained as long as pos- 
sible by careful feeding and the daily admin- 
istration of 500 cubic centimeters of Ringer’s 
solution mtrapentoneally Spontaneous peptic 
ulcers were observed m 6 dogs that were kept 
alive and m good condition for 13 or more 
days 


Matthews and Dragstedt based their work 
on the same hypothesis, but employed a new 
method m constructing permanent pancreatic 
fistulas By the daily administration of salt 
solution their animals were kept alive for 
longer periods In these experiments one, or 
more, chrome ulcers were found in the duo- 
denum near the anastomosis with the stom- 
ach 

As a control study for their experimental 
work on peptic ulcer, Berg and Jobling em- 
ployed dogs with pancreatic fistulas Nine 
animals were observed for periods ranging 
from 17 to 52 days, respectively They were 
unable to demonstrate any lesions in the stom- 
ach or duodenum 

From these contradictor}' reports, it be- 
comes at once obvious that pancreatic exclu- 
sion as a method of inducing experimental 
peptic ulcers is at its best still a problem 

Duodenal exclusion Other workers inter- 
ested m the experimentally induced ulcer have 
employed the second type of surgical proce- 
dure, namely, exclusion of the duodenum with 
or without its digestive juices The titles of 
“Surgical Duodenal Drainage” and “The 
Short-circuiting of the Duodenal Contents” 
have been coined to identify this type of syste- 
matic manipulation 

Bickel, quoted by Exalto, was interested m 
the study of biliary and pancreatic secretions 
in dogs with gastro-enterostomies The pro- 
cedure consisted of performing a gastro- 
enterostomy, extirpating the duodenum, ligat- 
ing the pylorus and then transplanting the 
common bile duct and pancreatic ducts mto 
the skin Four and one-half weeks later the 
animal died following the perforation of a 
postoperative jejunal ulcer 

Later, Exalto, interested in the occurrence 
of gastrojejunal ulcers following gastro-enter- 
ostomies noted that although these particular 
lesions had been observed frequently in man, 
their occurrence remained unexplained Be- 
cause no experimental attack had ever been 
made on this problem he undertook this par- 
ticular investigation He performed gastro- 
enterostomies on a senes of 7 dogs When the 
dogs recovered from these operations com- 
bined acid (50 cubic centimeters 1 per cent 
hydrochloric acid introduced by a stomach 
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tube) and meat fcwllng* were Instituted 
Three came to be aotojxfed because of second 
ary complication* at 36 j6o and 197 days, 
respectively There were no grow ulcerations 
or micioecoplc evidence of Inflammation The 
A remaining Here living and well at the end of 
tt * to >89 days and failed to show any evi 
dence of ga»tro-inte*tinal ulceration From 
this be coed tided that gastro-lntesdoal ulema- 
tlon could not be produced by doing a gastro- 
enterostomy and following with add meat 
feedings. 

Unable to Induce postoperative ulceration 
by these procedure*, Eialto then resorted to 
the Y form of gastro-enterastomy Four such 
animal* were given add meat leading* after 
operation The first dog wa* sacrificed on the 
twenty ninth day after operation because of 
a mistaken diagnosis. An ulcer wa* found in 
the blind end of the jejunum near the anasto- 
mosis The teaxui dog because of anorada, 
nausea, and vomiting wa* sacrificed 00 the 
fifty-eighth day There was do evidence of 
inflammation or ulceration The ? remaining 
animal* died of perforated jejunal ulcers on 
the seventy first and •erenty-tbird day*, 
ranectlvdy 

In the ulcer free animal sacrificed on the 
fifty-eighth day bile was demonstrable In the 
ftnmnch and inlermunf duodenal segment 
To this presence of bile Eialto attributed a 
neutralising Influence which he believed pre- 
vented ulceration of the gastrointestinal 
mucosa He then devised a method whereby 
the bfle could be prevented from entering the 
prospective area* of ulceration Three ani- 
mals were prepared ao that the jejunum waa 
anastomosed to the atoms ch the pylorus ex 
duded and then the distal end of the Isolated 
duodenal segment Implanted Into the cecum 
The first two were fed the add meat mixture 
after operation nod died of perforated jejunal 
ulcers on the twenty first and thirty-eighth 
days, respectively At this point it wa* noted 
that the ulcers s e em to develop poor to the 
a chi meat feeding* In answer to this the 
third doe was fed a mixed diet after operation 
and died of a perforated jejunal uker on the 
thirty ninth day after operation 

Later Kehrcr with a different motive, 
studied experimental uker* lion His thought 


was to induce a prolonged a ad intermittent 
doaore of the pyConr* and note the effect fa 
ulcer causation In 15 dog*, he ligated the 
common bSe duct, performed a cholecyst 
Urostomy destroyed the duct of Wlrsoag tad 
then anastomosed the duct of Santorini Into 
the lower fleam. Nine animal* failed to reml 
any gross changes in the stomach after 9 to 
159 days. la the 6 other dogs, definite micro- 
scopic changes of Inflammation, erosion or 
ulceration were demonstrated after 9 to u>6 
days after operation These change* were 
attributed to n hyperrootfllty and beretxd 
acidity 

More recently Mann and Wllkamsw em- 
ployed the same principles with a modified 
procedure In that the contents of the duo- 
denum. was drained into the terminal Ileum. 
Mann and WnUamson arvl subsequent workers 
have rrpeatcdlv observed the occurrence cJ 
peptk (jejunal) ulcers fa a large percentage 
of animals prepared La this manner Tfirocgfi 
the effort* and numerous valuable contribu 
lion* of Mann and WTHuunflon this type of 
surgical manipulation has become almost * 
it andardhwd method of Inducing peptic ui- 
ceratiom in the experimental animal 

Biliary erdttna* la at templing to solve 
this problem of ulcer causation there has been 
a third and rigmficant group of workers, 
namely those Lntereated fa the relation of 
biliary endiwon to ulcer causation 

Whipple (jj a) was the first to note the 
occurrence of peptk ulcers following complete 
exclusion of bile Primarily Interested In the 
output of hQe pigment he prepared a *erie* of 
animals by first tig* ting the cocuooc. hfle 
duct and then suturing the open fundus of the 
gall bladder to the skin In this study be fa- 
oden tally noted a deep penetrating duodenal 
ulcer fa one of the animals that came to 
autopsy on the thirty fourth postoperative 

Kapcnow Interested fa the experimentally 
Induced ulcer* following hSlary exduaioo 
erifidaed tbe wort of Whipple on the awoffip- 
tloo that infection might ascend by way ® 
the gsB-bladder sinus To obviate this objec 
lion, he first performed a cboiecystnephro*' 
tinny and then at a second deration kg* ted 
and divided the common duct. After thl* 
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second operation the course of the animals 
v, as progrcssix elx dou n lull They lost w eight, 
refused food and dc\ eloped tarn stools 
When aulopsicd or sacrificed at the end of 2 
or more uceks the frequency of duodenal 
ulcers Mas high Of this senes of 43 animals, 
typical duodenal ulceration iris demon- 
strable in 17 (40 per cent) 

The ne\t report on the incidence of experi- 
mental peptic ulceration following biliary 
exclusion was made by Berg and Jobling 
These workers effected the complete exclusion 
of bile after the method of Rous and Mc- 
Master Tuenty -three animals were studied 
and divided into three groups The first 
group compnsed the uncomplicated biliary 
fistulas the second group the bihan fistulas 
followed by biliary obstruction and the last 
group those with biliarx obstruction Of this 
senes, ulcers de\ eloped in 60 per cent of the 
animals In this study it is interesting to note 
that the dogs wath complete biliarv obstruc- 
tion dex eloped ulcers just as did the dogs 
Math either temporary or permanent drainage 
of bile 

That peptic ulcers do develop in animals 
Math obstructixe exclusion of bile, is substan- 
tiated by the reports of other v orkers Mal- 
Loff quoted bx r Bogoras stated that, by 
ligating the common bile duct, gastnc and 
duodenal ulcers could be subsequently ob- 
served Simmtzky, also quoted by Bogoras, 
ligated the common bile duct in 5 dogs In 3, 
ulcers Mere observed in the pylorus and duo- 
denum 

Hosomi, m orlung on plastic transplants into 
excised portions of the common bile duct 
incidentally noted that many animals at au- 
topsy presented peptic ulcers Then to study 
the pathogenesis of these ulcerations, he 
repeated his experiments on 15 animals 
Homogeneous transplants from the carotid 
artery were sutured into surgically made de- 
fects of the common duct Seven of these 
animals (46 per cent) revealed either mucosal 
erosions, submucosal hemorrhages or ulcera- 
tions in the stomach or duodenum Careful 
postmortem studies rcx r ealed that in 2 ani- 
mals there was a definite complete mechanical 
obstruction In 3 animals there was a definite 
constriction of the biliary passage From 


these obserxations he concluded that com- 
plete or partial interference of the flow of bile 
into the duodenum Mas an important factor 
in the pathogenesis of these ulcerations 

Bollman and Mann, in studynng the experi- 
mental control of ascites in a large number 
of dogs noted that many animals were lost to 
the original study because of the early dex el- 
opment of perforated duodenal ulcers Their 
operatixe uork consisted of producing an 
acute mechanical biliary obstruction In 64 
animals, acute, subacute or chronic gastro- 
duodenal ulcers dex eloped in 5 to 205 days 
Tucnty-lhrce other animals died in 22 to 195 
days but failed to shou any gross exadence of 
ulceration It might be added hoMcx'cr that 
of these 23 animals, the cause of death in 8 
uas attributed to gastrointestinal hemor- 
rhages 

That the loss of bile per sc play's a role in 
the expenmental production of peptic ulcers 
is further suggested by' the uork of Weiss and 
Hubstcr A senes of experiments Mas earned 
out m an attempt to discoxcr the cause of 
gastroduodenal ulcer In one group of ani- 
mals the gall bladder was anastomosed to the 
ileum 30 to 40 centimeters beyond the cecum 
Their thought M-as that there would not be a 
disturbance of the calcium metabolism such as 
would folloM r the complete external loss of 
bile There folloued an acute inflammation 
of the antral and duodenal mucosa interpreted 
as signifying a pre-ulcerous stage 

Pausing at this point to rationalize on the 
mentioned contributions to the problem of 
ulcer causation, certain deductions seem m- 
exntable (1) that pancreatic exclusion as a 
means of inducing expenmental peptic ulcera- 
tion is as stated still a problem, (2) that by 
short circuiting the duodenal contents to the 
lower bowel, peptic ulceration will follow m a 
large majonty of instances, (3) that when 
there is a complete exclusion of bile from the 
entire, or at least the upper intestinal tract, 
peptic ulcers occur m a large majonty of these 
animals 

That ulcers may be produced expenmen t- 
ally by either shortcircuiting the duodenal 
contents or effecting biliary' exclusion the 
question anses “Why do peptic ulcers de- 
velop m these animals ” The answer to this 
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ouesdon may be in the proper analysis of the 
dbtorted physxology foflcnring these operative 
procedures- In a consideration of the short 
circuiting method, the following change* me 
to be considered. 

1 That appreciable trauma b Inflicted on 
the Raatro-intertinai mucosa Is unquestion- 
able. Thb is especially true •where mechanical 
damp* are used Attempt* to evaluate the 
importance of tbU factor hare been made by 
Gallagher F.ralto and 0 theta. The coodu 
liana derived In each Instance are not only 
confirmatory of one another but Indicate that 
acute traumatic lesions Inflicted on the normal 
gastro-fntestinal mucosa heal rapidly' usually 
within xo day*. 

t By dividing the stomach at or just prori 
mtl to the pyloric sphincter the normal 
sphincter meaianiam is either interfered with 
or completely destroyed That the normal 
function of the pylorus with Us sphincter b 
disturbed in the ulcer patient h well appre- 
ciated by many dial dan*. Some diniaans 
(n) fed *0 strongly about this particular dis- 
turbance u to sav When we can effect a 
dumping stomach In the ulcer patient we 
shall have found, or can find, the cure for 
ulcer disease. Thu same point has been 
equally wdl appreciated by many surgeons. 
Innumerable gastro-en Urostomies have been 
performed on ulcer patient* In hope of pro- 
viding a means for the rapid emptying of the 
stomach The questions now arbe How is 
thb disturbance of the normal pylon c mech- 
anism brought about In the ulcer patient? 
What rdatkm does the extirpation or Impaired 
function of the pyloric mechanism bear to the 
product*® of the experimental ulcer- 1 At 
present these question* remain unanswered 
not only because of our Inadequate knowledge 
of the normal pyloric mechanism, but also 
because ol the etiological factors Instrumental 
in producing peptic ulcer disease 

In the animals subjected to thb short a r 
pitting operation not only b the funcrioc of 
the sphincter mechanism Impaired but by 
joining the jejunum to the stomach by an 
end to-eud suture the lumen at the site of the 
anastomosis Is appreciably narrowed Further 
thti na rr owed lumen lies just distal to tbe 
powerful musculature of the pyloric antrum. 


As a consequence of thb distorted arrange- 
ment at the gastro-intestiml function, tbe 
a dd ga stric chyme b fordbly ejected by the 
powerful antrum through the narrow outlet 
of tbe stomach Into a more vulnerable region 
of the smiil Intestinea- Mann appreciated tUj 
fact and stated that he believed this to be one 
of the factors operative In producing nkm fn 
these a nimab More recently however U baj 
been demonstrated (15 14) that wbeo the 
muscular pylorus was resected and a wide 
anastomosis made between l be stomach and 
lejumun the Incidence of ulem was equally 
hi gh Thb suggests that even when the 
motor drive effect b dissipated, ulcm con- 
tinue to occur doe to other factors 

Another end result of the ihortdradtlng 
operation b that tbe jejunal mucosa bbroujbt 
Into direct contact with the gastric Juice. In 
thb connection Ivy and Faulty (15) hire 
demonstrated that the jejunal mucosa Is meat 
susceptible than the duodenal mucosa to the 
deleterious Influence of the gastric juice. Tint 
thb fact alrme b Insufficient to account for 
the occurrence of ulcm in these animab can 
readily be appreciated by again referring to 
the work of End to Exalto in bb first ap- 
proach to thb problem, performed gutro- 
JeJunosiomles on normal dogs and then gvrt 
add meat feedings He never was afcfc to 
demonstrate the occurrence of either gsstro- 
jejunal or jejunal ulcerations 
A* mentioned the tenor of the work on 
duodena] exdurion has been that the add of 
the gastric juice not bong neutrslbed by 
regurgitated duodenal content*, gives rise to 
ulcerations hi the unprotected mucosa That 
the add pepsin fractwn of the gastric juke is 
of great importance tn the production of pep- 
tk ulcm must be conceded because of the 
tremendous amount of dmkal and exp«> 
mental evidence adduced In Its favor That 
ft b not of paramount Importance b being 
appreciated more each day by modem clini- 
cians It b more important to note that itt 
actual occurrence in the experimental animal 
b becoming questionable m the fight of recrc-1 
investigation* That the variations in gastric 
acidity do not depend on the regurgltatnw of 
alkaline duodenal contents b suggested by 
tbe works of Berg and Jobltng, MacLesn and 



BIANCK PEPTIC ULCER 


485 


Griffiths, McCann (25), YesLo, Ivy (15), 
and others 

Finallj the last change to be considered is 
the actual loss of the digestrve juices of the 
duodenum to the upper intestinal tract This 
loss composes that of three digestive juices, 
the secretions of the duodenal mucosa the 
bile and the pancreatic juice Because of the 
technical difficulties encountered in attempt- 
ing to isolate or exclude the secretions of the 
duodenal mucous membrane, we are unable 
at the present time to account for the role 
plaj ed bx them in. digestion or the significance 
of their loss in the experimental animal That 
the loss of pancreatic juice questionably leads 
to experimental ulceration has been referred 
to abo\e In the ultimate anahsis then of 
this shortarcuiting procedure it appears that 
the factor of paramount importance is the loss 
of bile to the upper intestinal tract 
That the loss of bile is so instrumental in 
inducing experimental ulcerations is readilj 
appreciated from the work done on biliary 
exclusion The particular method used in ex- 
cluding the bile appears to be of minor im- 
portance Whether the flow- is obstructed, 
excluded to the ex-tenor, drained into other 
viscera, or lost to the lower intestinal tract, 
the results are the same 

STATEMENT OF THE PROBLEM 

The purpose of this stud} was to show that 
the loss of bile was of paramount importance 
'n inducing expenmental ulceration The 
plan was to collect externally the bile as se- 
creted by the liver and then to feed back to 
animal the bile that had been collected The 
animals w ere then studied for the development 
of ulcers To make the study comprehensive 
and in addition to try to determine whether 
the changes induced experimentally are com- 
parable to the changes observed m man all 
phases of this work were supplemented by 
careful histological studies 

MATERIALS AND METHODS 

Three groups of animals were studied The 
first group consisted of 2 normal dogs sacri- 
ficed to act as control studies The second 
group consisted of 5 animals with complete 
external biliary fistulas The fistulas were 


prepared after a modified Rous-McMaster 
procedure under drop ether anesthesia and 
with aseptic surgical technique The bile 
as secreted by the fixer was collected exter- 
nal^ in a sterile condom but was not fed back 
to the animals In the third group of 3 dogs, 
the collected bile was fed back to the animals 
after being mLxed wnth the laboratory stock 
diet 

In e\crv animal when the condition became 
poor it was sacrificed to insure fresh material 
for microscopic studv Pieces of tissue were 
taken from all portions of the stomach duo- 
denum, jejunum and liver The tissues from 
the stomach, duodenum, and jejunum were 
fixed in alcohol and prepared for staining with 
muchematcin, hematoxylin and eosin and 
van Gieson’s stain The blocks of fixer tissue 
were fixed according to routine methods m 
Zenker’s solution and formalin and prepared 
for staining wnth hematoxxlm and eosm, 
xan Gicson's stain and a modified Herx- 
heimer’s stam for fat 

RESULTS OF EXPERIMENTS AND OBSERXATIONS 

In the following pages are abstracted pro- 
tocols of the animals used m this w-ork Fol- 
lowing each record the observations made 
from histological studies are gixen 

Normal ( Control ) Animals 

Dog Normal No 1 Medium sized, health}, male 
mongrel. After a large feeding of chopped meat, food 
was withheld for exacth 24 hours and then the ani- 
mal was sacrificed At autopsj the abdominal vis- 
cera were grossh dean and normal Microscopic 
studies revealed a normal distribution of glandular 
structures In the muchematem stained section all 
of the mucous secreting cells were packed with deep 
blue staining granules The nudei appeared to be 
flattened against the basal border of the cells On 
the surface of the entire gastric mucosa there was a 
film of muon 

Dog Normal No 2 Small, actu e, male mongrel 
Thus animal was given a large feeding of meat earl} 
in the morning and again earl} m the afternoon. The 
purpose was to stud} the cells after the} were ex- 
hausted b} physiological digestion In comparison 
with the previous animal the chief changes were 
noted in the muchematem preparations fn these 
sections the mucous secreting cells presented the 
aggregation of deep blue granules onl} m the distal 
theca of the cells The nudei were large ovoid and 
occupied a more central position. The intermediate 
zone presented onl} a few ligbtl} stained granules 
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Buitry FuJm't Dtp WtiAtrf fh! Fudi p 

D*t V 4-4- Medium slaed, brown ud whit 
nwxigrtl weighing 16 8 kilograms Complete external 
Uhary fistula »u nude, Recovery after operation 
xu uoeyentful ind animal remained in food eoadv 
tioe to 4 days with f»i arawtita u*d free drainage 
of ta le . Thereafter omaitloc wm* progresMvely 
down tall and dnhuf* of bfle became leas to cora- 
plete cessation by the eighth day It iu sacrificed 
cm eighth day 

ixitpsj Weight 156 tOograms Diffusa aero- 
purulent exodat In peritcmaJ cavity The only 
suggestive pathological imi *n« hmited t the 
ckwdenara Mucosa »u reddened In largo plaeqoe 
Uk* are** suggesting an Incipient dootonitrs 

lit a utfu acrwiaut/cai The histological find 
lugs x m practlcall identical t the finding* to dog 
N 1 4 w that a single deacrfptkm will tn( 5 c* to 

both inlmah 

Dtj N s-4 Mttfitnn sired tan female mo pal 
wnglung 1 3 kilograms Compete external bCirr 
fistula ni made Immediate pent operator course 
arm* nnerenti \ Dialnap of bil* th free but ni- 
mal refused all food after tba first day Com iftioa 
»i» rapidly down fill] and ft wu aamherd 00 the 
eghth day 

Aultfity Dot weighed 6 4 Uk*nuns The peri- 
toneal cavity »u groasly dean Tba pathoiogkal 
area waa limited to the pylorus along the treater 
curvatur* Here thee ware amall aim f tedduh 
brow color suggest! og petechial mucosal bamoe 

llxrtutitu eoanaaHaw h changes were noted 
In the car dia c and fnndic gland regie**. In tha py 
lone fland* beginning Inflammatory and d a g ar * Ta- 
tar* changes were noted Tbeae change* were 
bruited t tba Kperfioal layer* of the raococa and 
occupied discrete areu of ahcajt t miUimrter* 1 
datntti The margins of theae altered tooet grad- 
tally blended lnt the normal gUndala nrocoaa. 
Tha charm drrfrdc* of theat pathological area* ere 
the presence I an Inflammatory exudate toa of the 
surface apuheBum, deatrucUon of the (Jand neck 
wwthaflum and ocrwriraul eristic ddatatjem of the 
riand 1 heme change* were beat seen in the 

Scat xyhn and team stsinod aectwoa aa illustrated 
In rigura In comparable sectvu* stained with 
mnchemalan It waa interesting to n*** that regard- 
la* of how ranch of the cell cytoplasm had been de- 
stroyed the ramainmg portiou took on the chars 
ttmtic deep bhie staining reaction 

ParsEding theae altexatwns i» tba pykrTos, wmllar 

ckawgea w m nc4 ed in the rsurewa of th* doode-mnn 
In the duodenum, ho eyes the present* of a surface 
inflammatory exudate u a* as constant as in the 
pjV-na The surface deslructsoc also chdered in that 
tb* dungta raned from mere lots of corerM 
ejatbebom t complete erokon and loas 0/ tha yiffl 
The rfr»»gys 1* tba jepjtmm war* Identical but pet* 


ent to lesa marked dejrra Theae clwnges err aha 
beat dcnxautrated w th hnnatocilm and eon* 
staining a* D1 nitrated la Flgnre j 
Tha only discernible change In the lrm u 1 
fatty degeoeratioo of tha hepatic ceS# hing about 
the central rein of each lobuW. 

Das V 6-4 Large tan, female mongrel toting 
»j t kilograms Complete external Ixiury tauk 
wu made Foe j days, the condition of tba aafanal 
remabsed good, ate ulth a fair appetite and there 
waa free draim^ of hfle Befbumg ultk tie 
f mirth poet operative day her appetite beams pocr 
drulaage of bda scaatr and tba course p r ogra m, dr 
down hfll It su tamdeed 00 the t-turtetnti day 
becaiue of the poor condition 

Atltfjy The perltooeal casity >u dean and ths 
drslna j* tabs su well wtOed od by onwaitc 
While examining the Bro right kded mbdiapiati 
nwtlc sbace« wu broken lnt Tba Uvtr m tbs 
region wu deeply Inseeted and edema toos In the 
nrocorrs nj*tnb«ua« ca the pykwut there sen rraafl 
lawctate areas of brownish dtacoloratum iph »-t 
Besting pttechial beojrriuges Tha mucoaa of the 
a oodenum and jejunum were diUnsely rod dooed Cfe 
the posterior wall ta the first inch of tha doolrsan 
were loar small (ooe-hali centimeter) aoperhchl 


\f terttetfu rionini'im f, changes erttniW 
in tha cardiac, fondle and pyloric gland regions Es- 
icsti^l ftodmes w ere is tbs duodenum In u>e saper 
fldjJly eroded areu described bory there wis it- 
moat complete destruction of tie muct* Th» 
Intestinal nlll were entirely <kstio>rd Tba turgfa 
tabular glind portion rercaled marked IwlerWilal 
round cdl infitoutwo with yaryfng drgrm of m- 
rcJyetaem In Mena section* only the r**t seper 
Anal piortions of the gt*nd« were eroded wbertss £a 
«he* sectsoo* (Fig 3) ilnxat the antlrs toatohr 
Uycr wu destroyed In th# Br a r ra rr gland repeal 
thers wu a dilauiloa of Meriting aril and cnoect 
mg t hulas This dilatation ranged from ai»cat 
nernai ppeanng adni t almoat onbetetabfcprw- 
portirms u iQnstruted m Figure 3 I the axatouw- 
tern prapiaration* any retuaimng porttos of e*B 
plasm (of inacm seeretnif cell*) took oa t ht ch ar 
actaristsc deep blue staming reaction Tha renam- 
ing non eroded porttoa* of the duodenum rr.*alrd 
nuCToacocac eywlence f low (rads dttodfaUB « 
deaenbea and dhiatri ted under Dog N JU fat* 
jejunnm similar but lesa marked change* war* 
damonatiaUa 

Fart> changes m the beer were Rmdar to the 
changes cWambed to Dog N j 4 

Dag K 9-4 Small, tan, loag haired, female *»► 
grel wcrglmig j kilograms A cwnffeta 
bfflarv fiatnla wwa *nd drams 1* 0/ the Wk •* 

free and the amreaj t efl for 3 ijs T hereafter 
ppatite steadily diminished Course aa 
lively dow fail and dog u sacrificed 00 Cfltewk 
day after tha drainage t be wu pnfled oot_ 

Antptj Dot wBgfaad 7 7 kifcyam a Th e pe*^ 
tooeal caiUy wu dean ciiwpt for teywar naan 
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periductal abscesses near the hilus of the liver 
Multiple pm-head-sized brownish spots were found 
in the py lone mucosa In the first part of the duo- 
denum there were three small ulcers about one half 
centimeter in diameter The ulcers were shallow 
with flat edges The remainder of the duodenal and 
jejunal mucosa showed a diffuse reddening 

Microscopic examinations No changes were noted 
in the cardiac, fundic or pyloric regions The chief 
findings were in the ulcerated areas of the duodenum 
The lesions appeared active with sloping edges 
formed by the mucosa proper The bases of the 
lesions were made up of an inflamed debris resting 
on the submucosa The submucosa was infiltrated 
with round cells, appeared edematous, and seemed 
to bulge up into the base of the ulcer as illustrated 
in Figure 4 The remaining portions of the duodenum 
and jejunum revealed usual changes of duodenitis 
and jejumtis as referred to The liver showed fatty 
changes as previously described. 

Dog No 2 4 A large, short-haired, tan female 
mongrel weighing 20 9 kilograms Complete ex- 
ternal biliary' fistula w as made As in the other dogs 
this animal ate well at first After the first few day s 
the animal lost her appetite and her condition be- 
came poor She was sacrificed on twenty-third day 
after operation 

Aulopsv Dog weighed 13 6 kilograms The peri- 
toneal cavity was clean Petechial areas of discolor- 
ation were noted in the pylonc antrum Iu the duo- 
denum and jejunum there was a diffuse reddening 
of the mucosa Other than for a somewhat mottled 
appearance the liver appeared normal 
Microscopic examinations No changes were noted 
m the cardiac glands The most interesting findings 
in this animal were confined to the fundic and py- 
lonc gland regions In the gland region of the fundus 
the pathological areas were patchy in distribution 
being separated from one another by normal mucosa 
There was a loss ot the covering epithelium and 
vanous degrees of destruction of the secreting 
tubules In some places only the neck of the gland 
would be gone whereas in other places the entire 
secreting tubule would have been destroved In 
between the individual tubules there was an in- 
creased amount of interstitial tissue The result of 
this was a distortion of the normal closely' packed, 
palisade like arrangement of the fundus glands 
These changes arc illustrated in Figure 5 
The sections of the pylonc mucosa revealed a 
museum of gastntic changes The picture was so 
complete that the destructive process could be 
traced from beginning to end The earliest changes 
have been desenbed under dog No 5-4 and illus- 
trated m Figures 1 and 2 The next stage consisted 
u ruction of the gland neck epithelium while 
the fundus portion of the glands continued to present 
a normal appearance At the same time the inter- 
stitial tissue appeared to be increased and infiltrated 
with round cells (rig 6) 

In Figure 7 the destruction has progressed to m 
volvcment of the fundus portion of the glands The 


glandular tissue that had been destroyed was re- 
placed by a loose inflamed tissue infiltrated with 
leucocvtes, Ivmphocvtes, and plasma cells In manv 
areas only a vestige of the gland neck was to be seen 
and the fundus portion of the gland was beginning 
to succumb to the destructn e process 

In the final stage of destruction as illustrated in 
Figure 8, there was a complete loss of all the glandu- 
lar structures In some regions there remained only 
a vestige of the secreting acini The mucosa was 
now replaced by a loose, amorphous tissue, diffusely 
infiltrated with round cells and plasma cells 

In examining sections comparable to those here 
mentioned but stained with muchematein it was 
noted that despite the amount of destruction that 
had taken place as long as there were any cyto- 
plasmic remnants of the specific cells they took on 
the characteristic, deep blue staining reaction 
In the sections taken from the duodenum and 
jejunum there was a marked duodenitis and jejumtis 
In the Uver the usual fatty changes were noted 

Btharv Fistula Dogs with Bile Feedings 
Dog No 3-4 Large female mongrel weighing 23 6 
kilograms Complete external biliary fistula was 
made This was the first animal to have bile feed- 
ings About one half of the bile collected was fed 
back to the animal by means of a stomach tube Be- 
tween feedings she was permitted to eat at will This 
plan, however, was not effective for after the first 3 
days the animal refused all food and often had an 
emesis after the feeding of bile so that probably \ erv 
little bde was retained The condition of the animal 
became progressively worse and after the seven- 
teenth day a purulent material replaced the secre- 
tion of bde Animal was sacrificed on nineteenth 
day because of poor condition and bdiary infection 
Autopsy Dog weighed 20 o kilograms The peri- 
toneal cavity was clean The extrahepatic biliary 
passages were dilated, injected, and edematous 
When opened into there escaped an appreciable 
quantity of frank pus The hver was diffusely red- 
dened and presented a mottled appearance The 
stomach appeared normal On the anterior wall of 
the duodenum about 1 centimeter from the pxlorus 
was an ulcer 1 by centimeter in diameter The 
adjacent duodenal mucosa was diffuseh reddened 
Microscopic examinations No changes in gastric 
mucosa were noted Essential findings were limited 
to ulceration in duodenum as illustrated in Figure 9 
The base of the ulcer extended into the musculans 
Covering the base of the lesion was an amorphous 
mass of cellular dgbns The adjacent submucosa 
was edematous and appeared friable All lay ers of 
the duodenum revealed a round cell infiltration The 
reddened mucosal areas adjacent to the ulcer re- 
vealed a low grade duodenitis No noteworthy 
changes were demonstrable in the jejunum Usual 
fatty changes were obserxed in the hver 

Dog No 7-4 Large, xoung, tan female mongrel 
weighing 22 7 kilograms Complete external biban 
fistula was made. In this animal the plan of feeding 
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to duLtijcd Twice drily the total •emtloa of We 
loc the t j hoar period pcerkxta tu ted beck after 
b*fuj mixed with the hboaiory atock diet Foe the 
first thirteen day* after opctwtkm the m trail ap- 
peared perfectly dotom! On the thirteenth day 
there m evidence of Ulhry ob*t ruction The lot 
lovint day the abdomen * u erpiom) end * cdo- 
atrictfkj nn* kraied hot prtufaal t the tod of 
canaol* The exmhrpalie rhtcu above tU» petal 
were dist e nd e d with white bl* The obatreetfcw 
to released end dreina*e t the wterioc wii r*- 
estatluheii Convaleaceoce vu *Jo» hot profre*- 
*irt. In < days the animal polled c«t th» drrinaif 
lobe mid had t b* re-operated upon t ret-rstabiaii 
drainage. Convalescence *»i ajria aiow but pro- 
ire*! re Tu days later the t be. waa igai polled 
crot »o that the animal in ajain expiored t re- 
nal aUkh lirainajo. After thh operation, the coodT 
tloa w i» only fair trad la a fear day* became poor 
and the animal waa aacrificed oo tha tweaty-ioorth 
day of IVliary aichoioo. The biierfood (etdinp 
wore rwbtkrtnly carried oat during thl* entire period 
Atdt^sy Do f weighed rfi 3 kiLgram*. The peri- 
toneal eerily wai filled with moderate amount of 
turbid rtJWtr fiuld The omentum »a» thickened, 
Injected, and edema Idea The wro*a of entire pi 
tro-TnteallneJ tract wai deeply Inytclrd. Multiple 
perihepatic bacmea were noted. The raectaa of 
the atomack, duodenum, and jejunum jweaetued a 
normal fUatenlag appearance, 

iftdttt N pathological alteration* 
were noted la atomic h, duodenum, and jejunum 
Superficial poet am* al ilrtr nmakd rrxfcnce of 
perihepatitl* The usual fatty change* were noted 
la the other wctkma of the liver 

£Vg S 14-4 Medium aired, tan, female moo- 
red weUy»l 9 5 kdofnima Complete external 
biliary fistula wsa mad* Bile-food fredisga were 
given tbe aim* as fit pvrrfoaaarimai The cunditioc 
*aa food lor firat 8 day* when the drama* tube waa 
polled oot Drainage waa re tetabbahrd by aecood 
operation Three days after aecood operatktn the 
drainage of bde waa replaced by tool uo efl i n g 
aereporaleut jnatrrul irero tha pouit cm the bale 
waa obtained from ertber healthy dog* and the bale- 
food feedfrtf* were coc tinned Foe 7 day*, the a*J- 
raal Lmpeorwd remarkably Alter tha her crane at 
peofrewemly down hiO »o that aha waa mcrtSced 
alter 3 week* of babary airlamm 

Aiirfiy Dog vrijhrd j o Lfloyrama A difluae 
pendent perftooilJa waa nwol The trrer contained 
three wrinat aired beceiacs filled w th thick pea It 
was dharwnt to tha leaaer curratore of th* atomach 
Uxrwfu aWaer N aheratloaa ere noted in 
the pitnc, duodenal, or jwjanal niueoaa F tty 
ehaare* were fain aeeo in the liver Section* of 
brcrlrom abacesaed imi alwwrd marked bepatiu* 

OTkcvresto’* or ob*e*\ attqxs 
A a pwvfooaiy mentioned the purpose of thl* 
ftudy wa* to etc if the ulceration in a nim a l * 


with biliary exdmkra could be prevented by 
feeding bfle From thl* work It U coodwkxl 
that gait ro- intestinal ukcratloo can be pre- 
vented In til* experimental animal with UH 
ary ezduitoo by the adequate feeding of fmh 
Wk obtained from dog* 

Additional evkkcce mpportln* thia coo- 
ten tioc h found in the incidental onaervatina 
of other Invmtlgatori working with max 
phaae of bailary aecretioo Flnt la menticoed 
the work 0/ Whipple (3* a) and hi* aaaxiata 
Aa mentioned above the*: worker* diverted 
the accretion of bfle to the exterior by way of 1 
pH bladder futula. It wt* noted that the 
coon* of theae animals wa* rapidljr down H 5 
and that the dog* *000 died A* a remit thor 
fink coaduttcm wai that la order to make 
adequate atudka on the* animals it would be 
neemary to maintain them In aa nearly 1 
normal condition a* poanbie. To attain (Mi 
end they tried various feeding procedure* aad 
finally moduded that bOe fa essential In the 
Ufe of the* animal* on a mixed diet 
More recently Puestcrw (37) made an exper- 
imental atudy of tbe dladiarge c < bfle tato 
the doodenum. For the purpose* of hh atudy 
a number of animal* were prepared mrrrahy 
to that an boiated tegmeal of the duodenum 
containing the orifice and Intramural portkm 
of the chokdochua, wa* exposed oa the ab- 
dominal wall Fot the purpo*es of thia paper 
it can be teen that hi* wa* rimply another 
mean* of excluding all of the bfle to the exte- 
nor Following peraonal comm unkatiociawiti 

tha author (*8) It wa* learned that aertral 
animal* following the* *urglc*l procedure* 
died rather mdaenly Necropale* revealed 
perforated peptic ulcer* beyond ibe g»tro- 
intestlnal ana*tomosb Other animal*, how- 
ever remained in an apparently healthy «o- 
ditloo for aeveral year* Tbe* Utter 
mala were frequently observed lo lidt U* 
from the fistula* and evidently Ingated q»tc 
a Urge quantity of it 
The other aide of this problem deal* wtj* 
the microscopic study of tissue* Involved m 
tbe duease picture In this cwinectioo ax- 
trflratloo* by hoajetsny (K>)andhl**a»cUtei 
are repeatedly referred to for » reaaoo* Finn, 
line aoiiera have panted oat what charge 
are to be looked for in pepdc ulcer <fi***- 



BLANCH PEPTIC ULCER 


4S9 



Fir 1 Dog Xo 3 +. Eight days of complete external 
drainage of bile Section illustrates surface mflammatorj 
exudate, loss of surface epithelium, beginning destruction 
of gland neck epithelium, and cyst ciddatntion of outer 
margin of a gland neck Hematoxylin and eosw X so 

Second, a part of this problem has been 
not only to determine what associated patho- 
logical changes occur in these animals but to 
see if these findings are in any way compara- 
ble to the changes observed in man 
Gastritic changes in the pyloric region were 
described in dogs Nos 4-4, 5-4, and 2-4 
The question anses why these changes are not 
observed with equal frequency in all portions 
of the stomach 5 Though this question must 
remain unanswered at present it is of interest 
that the same observation has been made for 
man by foreign investigators It is only m the 
cases of a marked associated gastritis that 
changes can be observed elsewhere m the 
stomach 1 e , in the fundus gland region This 
fact apphes equally well to this work as evi- 
denced by the findings in dog No 2-4 
Another characteristic of the associated 
gastritis as observed in man and m these ani- 
mals is the patchy distribution of the patho- 
logical areas The importance of this is best 
appreciated by referring to the studies in dogs 
Nos 6-4 and 9-4 In these animals no altera- 
tions were noted in the gastric mucosa This 
does not mean that such changes were not 
present but that the histological studies were 
inadequate Either the pieces of tissue chosen 
were not large enough or were not selected 
from the proper regions of the mucosa 
Turning now to the alterations actually ob- 
served in these studies one is immediately 





loss of covering epithelium, and beginning erosion of Ups 
of vilh Xso 

impressed with the marked similarity existing 
between these changes and the changes as 
observed m man From the studies m dogs 
Nos 4-4 5-4, and the less involved regions in 
dog No 2-4, it was noted that the destruction 
of the surface and neck epithelium of the 
pylonc glands constituted the earhest type of 
alteration in these glandular structures Kon- 
jetzny has also described the gland neck epi- 
thelium as being first involved In man how- 
ever, the changes seem to occur less rapidly 
Here the first manifestation is often a hyper- 
chromotosis of the nuclei Shortly thereafter 
the lumen of the gland necks becomes packed 
or plugged with an exudative mass, which 
subsequently may be followed by a loss or 
destruction of the gland neck epithelium 
Mention of this obstructing mass of exuda- 
tive cells in the necks of these glands leads us 
to the next type of change to be noted, 
namely, the cvstic dilatation of some of the 
glandular structures As will be recalled, this 
was noted in the pylonc gland necks of dog 
No 5-4 and in Brunner’s glands of the duo- 
denum in dog No 6-4 The factor respon- 
sible for the dilatation of these glands is still 
unknown but a number of explanations have 
been offered It has been suggested that the 
exudative mass accumulating in the necks of 
these glands causes an obstruction at the 
outlet of the glands and in turn is responsible 
for the dilatations noted Another explan a- 
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I 1 * 3 Do* No 6* Cntopirt* r«4«»» Jc* 

3 <t»r» ItwmtenTfcn »cd ootn Btool «ecnoa orf 6r*t 
part at ckoSnTO* Uk»lr»tt»* ewapit'. kw» arf alraxmi 
rWh, (linHt rroooo arf dJn»*«r» 

erf »rcTrtiaf Kr< *nd rtbukt erf BiuWl *t*»cb Xjo 

tk»n offered b that when the normal glandular 
itructurea undergo atrophy or we lost they 
are replaced by a new connective tbau The 
new connective tiaiue laid down subsequently 
am tract* and cause* a rtenoaU or obliteration 
of the gland neck lumen 

Before dbnmwfatf the gwtritic change*, 
attention mutt be called to tbe alteration* 
noted In tbe fund at mucosa of dog No a 4. 
In this connection there was noted an Increase 
in the amount of Interttitlal duoe raraltinr 
In a forcible separation of the doaely packed 
gland tubules There *11 alao a deatructien 
or atrophy of the glandular cell* manifested 
bnt in the necka of the gland* and then In the 
timdua portion* Further In the region* 
where the procts* had progreued auffidently 
to dettroy enure tubule*, there often could be 
•een one ctr more neats of from one to di 
parietal cefl* lying a* vettige* in the path of 
the dettruch vc pence** These crib presented 
intact cell outhnei and perfectly normal ap- 
pearing midd 

ThI* 1* of Interest because Konjeuny ha* 
made Identical observations in hi* studies of 
gxstnti* In man To explain this phenomena, 
Konjetany ha* attributed to the parietal crib 
a greater poorr of mdtlxxce to thedeatrurtfrr 
proccaa which b reapoorible foe these variou* 
altera tion* 

To introduce properly a diKu*uon of the 
change* observed m tbe duodena of these anl 



mall, reference l» made to a recent outiUnd- 
Ing contribution of Puhb Thb imrstigilte 
made a detailed ttudy of the development of 
gaatnc and duodenal ulcer* in freshly resected 
hu man material From these studies he h« 
•bown conduslvriy that the earliest ttagt of 
any ulcer begin* in a minute erooon of the 
macrm* membrane He ha* alao shown that 
by progressive development thb minute tro 
don ultimately develops Into the chronic, 
tod orated leskm recognized clinically and 
pathologically a* a peptic ulcer 
Id thb work it hot been poadble to trace an 
almost Identical development of the uktroru 
lesion To relate more iped&cally tbe earfiett 
ttige or beginning of this leikm U manlferttd 
m dog* No* 4 4 and 5 4. In tbe lectlow 
taken from these anlmrii there b chiefly a b* 
of covering epithelium of the vffll. In **ne 
area* there i» seen In addition 1 bedrmbg 
erosaon of the tip* of the Intestinal vuS- 1° 
dog No 6-4 tha has p rogr ea a ed further to tbe 
point where in tome area* the rOT hrrt a»- 
pietriy disappeared and the erotfvt pcoccnh 
beginning to invade or already has Invaded 
the layer of gland tubule* In animal No 0-4 
the glandular layer has been aknott com- 
pletely lost and the base of tbe IreJcc b nc '* 
id entkied In dose anpronmatioo to the mu*' 
culam mom** In oog No 3 4 the lesion hu 
prorreased beyood the muscular!* muccai 
writ Into the aobmocosal layer and now m 
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Fig 3 Dog No 1 4. T wen tv three da>s of complete 
external drainage of bile Hematoxylin and eosw stained 
section of fundus glands This section illustrates loss of 
surface epithelium, destructn e changes m the tubules, and 
increased amount of interstitial tissue X50 

identified histologically as a peptic ulcer of the 
duodenum 

Up to this point little mention has been 
made of the conclusions derived from the 
study of the sections stained in the raucbema- 
tein solution It mil be recalled that in the 
protocols of these animals attention was re- 
peatedly directed to the fact that in the case 
of the mucus secreting cells as long as any 
portion of the cell cytoplasm remained it con- 
tinued to give the characteristic staining re- 
action This is histological confirmation of 


Fig 6 Dog \'o 2 4 Complete biban exclusion for 23 
days. HemaUmhn and eostn stained section of pvlorus 
Illustrates loss of coienng epithelium, destrucuon of gland 
neck epithelium tilth fairly well presened fundus secreting 
acini X50 

the work of Whitlow that mucus laden and 
mucus covered cells are more resistant to 
acid-pepsin digestion than other cells What 
appears to be more important however, is the 
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fact that, although tbe*e edit posvs* a ntt 
oral power of protection they finally succumb 
to the Influence* of the destructive proce**. 

In concluding, when a perspective view {» 
taken of the change* occurring on both aide* 
of the pyionc ring there remain* another 
factor attracting attention On the stomach 
akle the change* are progressive and conati 
tute chiefly a loa* or atrophy of the gUnd 
itructnre*. Tbe mucosa, however remain* 
intact despite the fact that It become* poorer 
in glandular element* To describe thl* condi- 
tion there ha* been coined the term “atrophic 
gaatriti* Paralleling the*e alteration* there 
are equally progrearive change* occurring u 
multaneooriy on the intestinal ride of the 
pyloric ring Here the change* are manifested 
by a continual loss of tfmie a* described under 
the development of duodenal ulcer*. At first 
the contrast in these change* may not teem 
Important but, to tbe writer thi* fact affords 
an explanation why there i* a preponderance 
of the duodenal lenon over the gastric lesion 
In peptic ulcer dl*e*ae- 

SUMMARY 

The purpose of thi* study wa* to show that 
tn dogi the kw* of We wa* not only of para 
mount Importance in inducing experimental 
ulceration but that by the adequate feeding 
of fresh bile from dog* these change* could be 
proven ted. 

Two of the o animal* were sacrificed for 
control atudies In 8 dog* there wm* effected a 
co m plete externa] drainage of bfle Five were 


fed only the laboratory stock diet while the 
3 remaining were fed the flock diet pha the 
bile that laid been collected externally In 
the dog* without bile feeding* there dcreioped 
not only peptic ulceration bat the a*»dited 
pathological changes of jartnti*, doodenitk, 
and jejuni tl*. By Incorporating fresh bile 
from dog* in the feeding*, both peptic uken 
and the associated pathological dunjn 
could be prevented. 

In the animal* without bile feeding* the 
associated change* of gastritis, duodenitis, 
and jejunlti* were comparable hhtologicxllr 
to the gastritis, duodenitis, and jejanitui asso- 
ciated » Ith peptic ulcer disease In min. 
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dehydration whBe the cells tn \\ all 1 section* 
art often as shrunken and as different from the 
living cell as the raltln from the grape. 

After I had used the method of Wilson for 

5 years, my attention was called In 1029 to 
another supravital procedure which was dc 
vised by Terry With increasing satisfaction 
and confidence I came more and more to rely 
upon this method and, for several sears, I have 
used It exclusively for the ttuue dUgnot!* 
during operation The entirely dcw principle 
of Terry a sections U that Instead of having to 
cut bieue very thin to get histological detail 
relatively thick, sections are made with a 
biconcave razor and stained only on one ride 
superfidallv with Terry's neutral polychrome 
methylene blue The slice of moist tisanes, it h 
the stained surface uppermost is examined 
with axtlhdai transmitted light. The result 
log microscopic picture is one of unexpected 
beauty and minute detail Since only the 
uppermost cell layer is stained and the light 
is transmitted through the thick unstained 
part of the tissue dice, one has the impression 
of svujF a perfectly thin microtome section 
The nucha are stained a deep bloc while con- 
nective tissue and muscle fibers are of a light 
rose coior High a* jrefJ «J low powers of the 
microscope may he eaafly employed Few 
artefacts are encountered since freezing hting 
boiling or dehydrating are completely avoided 
Many of the cells are stiff ahve and they are 
studied as nearly U possible as they are in the 
living body 

The microscopic picture remains for about 

6 minutes, then the stain fades slowly Sec 
dons may be rcstained or If more material i* 
available, a new section may be cut 

The three foBowing reasons persuaded me 


to accept Terry s razor sections as a routine 
method for tissue diagnosis during operation 
l Terry’s method avoids the greatest dis 
advantage ol the frozen section, narody that 
the available tissue, when the biopsy specimen 
is very small fs used up by the rapid method 
tod the employment subsequently of other 
methods of diagnoab is Impossible The pre 
liminarv cutting of rasoT sections does _ not 
exclude the later use of paraffin embedding 
Even thin razor sections are usually tbkk 
enough to be cut m paraffin or cehokfin 


TABtx x — -eovrAmo* or urccosconc duo- 
xosrs OUTAtKTTJ rtOK TZMM\ 9 tCTtX 
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Moreover the staining of sections with paly 
chrome methylene Woe does not pment the 
subsequent staining of these with other state* 
for the methvVme blue Is extracted cntnpletdy 
when the tissues are run through alcohol The 
objections brought oat against Terry s tactlnd 
that it does not furnish permanent seetiocs are 
without weight because it should be the rule 
to follow the rapid method in every case with 
paraffin sections 

j The second great advantage of Terry * 
method is the fact that ituio simple that the 
pathologist does not need a technician for the 
preparation oi the section The success of the 
method depends to a great deal upon tbb 
independence Fxannnatioo of the fresh ter 
gical specimen by sight sod touch, select*!* 
of the block the cutting sensation with the 
razor the avidity of the tissue foT the slam, 
all these steps of preparing the ahde oft® 
furnish immediate ana essential information 
to the pathologist which a ready made tmao- 
soaptc section handed by the technician may 
never reveal 

j In rapidity Terry » method h ursor 
pasted by any other histoiogicaJ poxedare 



491 


>■'■- ’\ t ^>. 

- ^ ... tSrs&Zxste?**** 

,'^iT- ,o -eccuons \'F ' " Squa«^" o0 m''- o( U nC T\CCS 

1 v V'E c TctTN 5 Vlp l ^ vdctvo^^ Arc,t e^P CY r ,pc 

Vif Q rt\icro£f^ S \^ tA * cC \ Ttvs ^ , a f>S^> l0 P Sl 

vg , . Th oU,m JvSm 1 ' , „< c cUon‘. T rCP oTtCC „ cpnCS , gooses 

^ C, 0 W O"°, n ' c ; C c Vno^ a ol waU lr ° lC \ In t032 ' s sucUons' n V l 5 to\o# c f gpCT 

F«s ° ^ c1 Ci#'' ,U fU t and s f same » 5 ccn t ln J nUC a\ 

yarned ^ Aifictcot P aT , „ opcT''-'-' oU ~ s \ not c rC trtf& '■ 0 , n ^ n bmm cC ' vn m^S^’ A 0 \ctc 

tns^^du^B'Sgon * *5T«oo* * tcs»W c 1 £££**- 

s* ct; t-gr ssijs sSSjitfjSs. 

tSS^ , . 2&S^|£s 

P tacU *tsv^ s ,,J( tcl# c ^ bcW ecn 1 !tc a^ cuH T-rnd S * a " 

— “A itscu ds o cn t pcv , . raotc « l0g5 anu 


ZMi 

-t -*" Tbc. 

1%'^®- ^ SSSS? “ l 
l - - . t.» e“t 

o«rC”« S “ 5 '"‘““ 



SURGEJtt GWECOLOGA AND OBSTETRICS 


■EM 


TISSUE DIAGNOSIS DURING OPERATION 

Reli ability or Tetar ■ Sqpiaattal Th 31 xiqui » iqjo Btonrcs 
C VLi-XAXDLR ITELLW 10 II D FXCP nmt^K 

rekoWcU LMbmmitrj K *~ • - ^r;,' 1 1 


T HE committee on the treatment of 
malignant diseases of the American 
College of Surgeon* endorse* the rapid 
microscopic method* of tumor diagoosn, with 
the following advice 'In order that in p* 
tient* with cancer the pwaibsllty of cure shall 
not be Jeopardised, an exploratory operation 
thould be conducted only under auch coudl 
tiona that the appropriate treatment, whether 
by tur g ery or by rachatlon may be carried out 
immediately upon the establishment of the 
(liagnod* by the pathologist by mean* of 
frown aectiona 

It waa not until WOion In 1905 brought out 
his method of sectioning freah traxne with the 
freezing microtome and atainfng ft with poiy 
chrome methylene blue that tissue diagnosis 
daring operation became practicable. Thi* 
method haa been tned out In the Mayo Clinic 
during tbe laat 35 yean 00 more than 38.000 
malignant turnon Beaidea AVUacm and Mac 
Carty of the Mayo Clinic Bkwdgood deserve* 
the great cat credit for introducing the mfero- 
acopic diagnoaU from rapid aectiona aa a rou 
tme procedure Blood good atatea that auch a 
di agnosia 1* at least equal in accuracy to that 
made later from carefully prepared paraffin 
aectiona 

In appreciating the advantage* of rapid 
aectiona lome authoritative pathologists have 
been aa reaerved as the aurgron* ha e been 
enthusiastic Having made moTe error* by tbe 
u*c of frozen section* fn case* of breast cancer 
than bv the gross examination Ewing ha* not 
resort d to troxen section* ir thi* held for 
many years Ramann aald that the very 
quici. five minute fix, cut and stain diagnosis 5 
11 looked on with suspicion by every good 
pathologist According to Sternberg of 
Vienna tbe rapid method 1* often unre habit 
repedally In borderline cate* In which an 
exact microscopic diagnoaa would be essential 
during operation Also in W arthin a and Hic- 
tnch * opinion immediate microscopic diag- 


nosis during operation has a very Hunted 
fidd 

In the controversy regarding the usefulness 
of tisane diagnosis during operation any gen- 
eral acceptance or condemnation cannot be 
made. In any method of diagnosis, the aoetw* 
depend* upon familiarity with a given pro- 
cedure and the experience of the o tnerrc r 
The morphological diagonal* of a tumor b 
occasionally very difficult whatever the meth- 
od of preparation, and long study msy be 
necessary before the final dasalficatioo of the 
growth Is possible Th« pathologist nxu .1 hart 
the courage. In cue* In which the rapid 
method doe* not permit a dearcut dug***, 
to a dmi t hi* failure. Then 00 surgeon will be 
misled 

The present custom leas common in tHi 
country than In Europe of burdening a Tonug 
surgical assistant with the respond bQity of 
diagnosing tissue sections, will never permit s 
high auodard of microscopic diagnosis during 
operation The surgical assistant is obvfcwdy 
more Interested In the technical tide d surpry 
and leaves the rotating service In the labora- 
tory before he has acquired a wide experience 
which b indispensable, especially for the dkg 
ooaisof froten sect ions 

rramovr 

The favorite rapid method used In German 
surgical dink* is that of V air After the 
tiame i» fixed In hot formalin for [ “brute 
froxen aecticm* are cut and atoined with 
hematoxyffn and cosin For immediate dkg' 
nom, during operation the staining dehy 
drxtmg and deanng have to be hurried n 
that frequently very unsatisfactorr P^turr' 
ire obtained In my experience these pooriy 
differentiated and distorted tecrioo*. cannot 
compere with the beautifully * tamed prepj' 
rations made by W ikons supravital tech- 
nique The latter method enables one to •« 
the intact edi, uninjured bv healing son 
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tKra-cararomAtoua lesions of the lymph node*, 
la 4 instances Hodgkin * due**: mu error* 
ou»Jy diagnosed by nunr sections, 65 tubercu- 
losa. On the other hand carcinoma (crus 
metastaw* In lymph node* were as eadly 
recognized as the primary tumor 
Id some tumor* it aas necessary to cut 
several aectkm* before a diagnosis could be 
made. \ ery few razor sections were impos- 
sible of a dvagnwi*. In only 1.6 per cent of the 
biopsies wu the surgeon Informed that no 
definite dcigrxnit could be made by the rapid 
method After removal of the tumor the 
aoqnd aas dosed and the radical operation 
wa» not considered until a final histological 
iCagTKroi wn* obtained by mean* of par* Sin 
•ectlons In these rare doubtful cava. It Is 
obviously more In the Interest of the patient 
to wait 14 hour* for the preparation of paraffin 
section * than to proceed with a radical opera 
tk>n on suspicion only 
Malignancy waa not ttoogrdwd In 5 cancer 
cases from razor section* Two of these cases, 
however represented so called early cancer of 
the cervix and 1 was a *maH adenocarcinoma 
in a hyperplastic endometrium In tbs 2 other 
Instances the malignant changes were so mi 
mite that they a etc discovered only after 
studying many paraffin section* These case* 
had metaststlc cancer in lymph spaces of the 
ntci and mesentery re^wctfvdr 
Up to the present no false diagnosis of 
malignancy in a benign lesion has been given 
except In » case ot cefful»r angioma of the 
skin From the razor section of the very 
blowly time I made the diagnosis of sarcoma 
\t tin* time I had not yet learned that 
hemorrhagic tmoe can be easily transfllami- 
nated by using arc light in place of the 60 


watt Mazda lamp which b satisfactory kr 
most razor sections, Abo in thb case do 
harm resulted to the patient from the mow 
ous diagnosis, because the surgeon performed 
only a local ezddon of the tumor 

•UVUA*\ AND COXCLOtlOXt 
Terry s supravital technique has been 
adopted as the moat favored routine method 
of (ilngrxwing ttunerr tissue during operation. 
Iu reliability equals that of frozen sections 
In rapidity it is not mrpaswd by any other 
histological procedure, and St permits there- 
fore, the microscopic control of a whole tumor 
operation althout causing any deby to the 
surgeon 

It does not prevent subsequent ctopfoy 
ment of paraffin or ceUoidin sections, even if 
the biopsy specimens art of ertremelv wisH 
size. 

It Is noisdeas and can be employed in the 
operating room without elaborate equipment 
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CLINICAL SURGERY 


l' ROM THE SURGICAL SLR 1 HE 01 TIJL ROOSIH EL7 HOSPIT IL 


A METHOD OF CLOSURE OF TEMPORARY EXTERNAL 

FECAL riS TULA 

lit \R\ \\ C\U,MD I US \iw \t>Rk Sew \ork 


F OR the past fixe tears we fme cmploxed a 
method for the closure of temporarx fecal 
fistulas which has been satisfactorj It has 
been used pnnctpalh for the closure of temporal 
cecostormes and colostomies , how e\ er, it is cquallx 
apphcable to small bowel fistulas It is described 
lor the reason that the operator for an occasional 
fecal stoma often wishes to know cxplicitlx the 
steps of a relatnch safe procedure and it is quite 




Caecosi 


ouq r 



So, <V 


Scar 


Applicabon o! 
carbolic loborttl 
followed try alcohi 


Caccoelony 


lug r r A pouting cecostomy stoma with the inter 
nuisctuat incision completely healed abo\e and below 
f * henol being applied m an attempt to sterilize the in 
iccted mucous membrane 



infrequent that textbooks, monographs, or articles 
on this phase of intestinal surgerv gi\e a minute 
account We claim no ongmahtv for the pro 
cedure, rmnx others no doubt hate followed the 
\ anous sups m cxactlx the same manner Usually 



499 


Fig a /, An elliptical incision in the skin is made one 
mch away from the fistulous opening 2, The flaps of 
skin are carefully sutured o\er the opening with a contmu 
ous suture of medium sized silk, and the skin incision is 
then extended abote and below 3 The ends of the con 
tjnuous silk sutures are utilized for the purpose of traction 
carefully but pdually pulling the dosed tn stoma out 3’ 
inches abm e the le\ el of the surrounding skin The muscu 
hr layer is separated and pushed away and when neccssan 
the peritoneal canty can at this stage be opened into 
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of cl<r«w of the rotor toroy may ra Dv and fir 
rjuentl) become a major lurrlcal amlenaltn* foT 
Imtance a rcvrikio mas be mjutred ami thU 
uould tat the \iuht\ amt rr*frlam.e of a * B 
rodUhlaaL The pre-operatl e preparation cm\ 
btt of a W n-4due dirt toe j da\» before 
operation morphine *ulj>hate /* yraln r\m 4 
boon b> the cWl dorinjc the 16 hour* Jtr»t 
prior to operation, and 1 .coo culac centimeter* 
5 per cent yiiKov taler daily tor 3 hji bet >rr 
the davo( operation Inpatient althatrcalttonia 
often the »V hi *orface atmjl the opening W renrl 
ntrd from Ibcpcxmoz lr*lh rj ibe content of the 
tnvafl totntloe Wt hi c found atumfaum po» 
iler(tbe«fl er bl Ire^dn* fx nt S l >rd ament 


ettrBetit proievtluci apii/Mt thb paint a] and war 
time* VuAnW* beat Irrhant \ noo-eirariated, 
hralthr •Ain abnot the trttoknn opening menu 
trruth timard a rapidly and completd) healed 
* mnd. 

I ha t b«ed this procedure t*ent) -ehrht threi 
and In no Irma nr e ha ibete been lb* nee r ^t 
ot a vernal fierathm. In thrre there ccrarrd 1 
** pftifnK out" 0/ flat or amt a maO arr«ant cf 
fecal matter for aererat dap foOoaed bj 
tanemn ckmnr 

The actuenpans InR Uhatnitnoi »lth the dc- 
vripin note* btl>*a vrm fuJheient)} dear la 
ot \ tat the necrvU> ot an further rrpUiatk* 
d the ruiefativ procedure 
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TABLE L — BACK OB WtHQXAIJTY 07 210 
PATIENTS IN RELATION TO UQBTALTTV 


lubuw 

Vi r*t Iirlara 

Ajnencu* 


ifinalimri 


butch 

CaoadarM 

Ijlbmnun, fe’— ]■ n, Slcmk, 
FoHHfa, Bohemw*, JtjMorvc, 
Hr Seaadnwimn, 
trenci, e»* 

Toul 

m Ut r>«- — I 


Important, they are often deader prop* to lean 
upon. The dmiral picture of apaarn atrophy 
limp and deformity applies equally to auppura 
tnn arthrith b manr instance* wo the dfirnoafa 
may *eD be uncertain until tmue or eralate h 
crabbed 

In io of the 114 different Joint*, the evidence 
via cotKluahr after U«ue elimination or guinea 
ptg Inoculation In no caae* the apfne waa 
involved and sbee in the*: case* it h bnpcaafble 
to get pathological corroboration unleaa an ab- 
acm can be ajpnmted or another Joint la involved 
a hich may be explored, t a HI be appreciated that 
a very high per ce ntage of the available Joint! 
mere proved Cases (*e T ble IV) If the apfne 


TABU n — RELATIVE FREQUENCY 07 IN 
\ AEON OT THE VARIOUS JOINTS IN TH1I 
fERXER 


neght beannf joerta 



Sacra that nun 
Tumi fc«et» 

AaUe jout* 

Sj ayb— pobo 

Total lowvr fHttnlj or an 
Noo ntrb bmnoj jaet* 
Stovifan 
Ubo» 

Virmt or carpal fMat* 


*93 
44 9 7 

i , 

3 J» 


J 9SJ 



Total eppar CTWaay 


caae* acre mb traded It will be vtm tfmt *7 oi 
U3 available Joint*, or 7IL5 per cent, acre proved 

pod tire In 14 tpbe caae* it *m poaabfc to re 

com tubercle bacilli or thaue to add to the err 
tainty of diagooai*. 

Panama *f tregtmmJ Our treatment hubeea 
carried ont a th the Idea that each patient hat 
mtemic tnbercukaia. Re ha e often Lrpt pa 
tienta b bed for several month* before operate® 
and for 8 month* to a j ear after open Lice Tber 
have had a* good food ai posable and during the 
summer month* all the lunUght th*t enr chmate 
afford* AH of our children get cod b er oiL The 
operative treatment atm* to eliminate the rcrjral 
focu* by patting the Jofnt or Jornt* involved it 
complete rat, and the moat effective mean* cf 
txt unph thbg thi* la by operative faaioo If an 
extremity Jomt Is overwhelmingly b died and 
any attsnpf ton t t oidangen the patent 1 
Hfe, amputation la reaorted to 

Tkr fwJMiri ts rtf them It ku hderaiwtu la 
roc*xienng these patient* from the aandpoint of 
then ajatemic tnberculoai*, we have divided 
them Into four mam group* aa foflowa 
A- Patient* alth pulmonary tnbeftulorfs and 
pc* die apotTWL 

B Patient* »Uh pulmonary tubercnloah and 
negRti eapaUnn altn metaatatlc apread toother 


T”' PaUou with pulmonary tnberculoai* aad 
negative iputum, with no rDCtaatatk: aprad to 
other organ* 

D Patient* with evidence of no pulrocmn 
tuberculoai* 

Tbe total member in each group and the nor 
tality a given m Table V It »Dl be aeefl that 
among the 93 patient* in group* A and B there 
occurred 48 of the 59 death* able the r em a ining 
ipabeat* had only 1 death* among them 
Tbe group with the positive iputum and ca I- 
dea in the lung* ibould, m all probalality b 
atwolateiy voided aa operative choice tb- 
fortunate!) the aecond groap with maetrve 
pulmonary daeasc but with metaata tic rpeead 
t other organ* frequent!) can not be recogtn*d 
poor to opera two and w {Babiy* fnrnNh a Urge 
part of the mortality m anv waia of case* of Joint 
tuberculcaa Hem are the case* of taberodewh 
of the geroto-unnary tract, memnge*. and peri- 
tooeum TYc have aeeo these metutaae* de\tl^ 
too often in patient* awaiting cpeiatkn to be- 
bevo that the operative procedure pU)» any 1*** 
m the apread 

a* nwtmt Tbe follow ig> to 
group of patient* who are rwtorwc* dnftera ■ 
extreme Iv difficult In qxt of tin*, oar a ertge 
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TABLE ID — OPERATIONS PERFORMED ON 
THESE 210 PATIENTS 


TABLE IV — INCIDENCE OP POSITIVE 
DIAGNOSIS 


I 


Total 

Operation! operation! 


Spines 

1 Spine fusion 109 

2 Spine fusion and lammcctomj 9 

3 Exploration of spine for pscu 

darthrosis 9 

4. Laminectomy on fused spine 

ifor paraplegia) 2 


i;g 


II Knee joints 

1 Knee fusion 4: 

2 Amputation 5 

3 Repair pscudarthrosis 4 

4- Biopsy 2 


S Osteotomj of fusion for flexion 1 53 


The diagnosis nos prosed by tissue examination or 
guinea pig inoculation m various joints as follows 


Jotnt 

ToUl 

Is umber 
proved 
positive 

Spines 

no 

*4 

Knees 

44 

35 

Hips 

*5 

18 

Sacro-ibac 

16 

13 

Tarsal 

1 3 

7 

Ankle 

4 

4 

Symphysis pubis 

1 

0 

Upper extremity 

U 

10 


— 

— — 


334 

lot 


IIL Hip joints 

1 Fusion 

25 


2 Repair pscudarthrosis 

3 


3 Repair second pscudarthrosis 

1 


4. Btopsy 

t 


5 Osteotomy for deformity 

1 

3 ° 

IV Sacro-iliac jomt 



J Fusion 

17 

17 

V Tarsal joints 



1 Fusion 

9 


2 Amputation 

4 

13 

VL Ankle joint 



J Fusion 

3 


2 Amputation 

1 

4 

VIL Symphysis pubis 



1 Fusion 

1 

1 

VIII. Upper extremity joints 



1 Fusion 

11 


2 Repair pscudarthrosis 

2 


3 Amputation 

1 

14 

Total operations 


261 


final follow-up examination has been 3 years We 
nave not relied on correspondence but have seen 
and examined each patient 
End-results Any attempt to gauge accurately 
die end-results m cases of jomt tuberculosis is 
fraught with great difficulty One has only to see 
non-operative patients who have had then: dis- 
ease light up after 30 years of quiescence or to 
nave sent home patients with fused knees and 
jnps in excellent condition and then several years 
later to see them die of tuberculous meningitis, to 
realize that we are dealing with an insidious 
disease of extreme chromcity Each of these 
patients is m constant danger Our operative 
treatment at best leaves them with stiffened 
joints which are better by far than the active 
disease, but there can be no restitution of func- 


tion I have rated these patients m three groups 
as far as results are concerned 
a Excellent — those patients with solidly fused 
joints, with no active pulmonary disease, who can 
and have left the hospital to resume a relatively 
normal life 

b Uncertain — those patients with solidly 

fused joints in most instances but with active 
pulmonary disease or amyloid disease from pro- 
longed suppuration Many of these patients 
have or have had positive sputum Some are still 
in the hospital Many have left the hospital but 
we have no feeling of security for their future 
c Died — this is the only group that we can be 
absolutely certain about 


X U JAJLXVVv U 


vj. iuii kirii'ic. 


In this senes 113 patients had tuberculosis of 
the spine and no of these were treated surgically 
In 85, the spine was the sole focus while in 25, 
there was an additional joint or joints involved 
The number of male patients was 64, of females, 
46 Five patients were under 5 years of age, the 
oldest was 62, average age at onset was about 
23 years (see Table VI) 

Duration of symptoms The average duration of 
symptoms was 3 years and 2 months The longest 
penod was in a patient m whom the condition had 
persisted for 32 years prior to operation In 7 
the condition had persisted over 10 years In 17 
patients the disease had been present less than a 
year 

Diagnosis The diagnosis was made by physical 
examination and roentgenogram Backache or 
pain was generally^ complained of and there was 
almost invariably spasm, tenderness, and de- 
formity The roentgenogram showed a thin in- 
tervertebral space progressing to actual de- 
strucuon of the vertebral body above and below 
with abscess formation In 14 cases it was possible 
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TABU: V-— KOtTAUTT UT XXLAnOW TO ZX 
tdtt or rttmcc tobo ctjlosjs wrae 

TIOH 




to recover tubercle hscfHi or tuberculous time 
Irwn ilxmn cr additional Joust too, to add to 
the certainty of the dag no s b 

4 mu f iWwJ These o spsnea, fo- 
ri ruff n » additional m» foa m some mstanas 
wtse Jrstrfbuted n fcikrwy j ctrvval 4 cemco- 
dorol 60 doml i* donofumbar jo lumbar 5 
lain bomcrxl 

An examinatwo of the individual vertebr* in- 
volved show* the cat bulk 0/ the lesions In the 
knew ikml vertebra: » th the cerooJ spine in- 
frequently involved, wMle the lumbar spu* b 
quite often the site of the disease In thb senes 
tbe apet of maximum urvol ement extendi from 
the seventh dorsal to the twelfth dorsal (see 
Chert t) 


farm ft Amoojr tbe more important com 
pBcatlcra of tobernucs&i of the spfne k tarv 
pfqjio. This was first noted and described ctri- 
caDy by Sir Perdval Pott In a paper tilled Re 
marts 00 that kind of pa hr of the loser Baht 
which b frequently found to accompany cum 
tore of the spine and b supposed to be caused by 
it.” London T779 

Tbe spinal cord pressure k caused by in sb- 
sem and not by bony deformity It b awo- 
ciated chiefly with dbraae of the dorsal spine. In 
this series 33 patients, or *9 per cent cf the total, 
showed these symptoms. Tbe yrtehre Invcfttd 
exttoded from the first dorsal to the first hrtnbsr 
with the maximum involvement at seve nt h, 
eighth, and ninth dorsals (Chart 1) Fsriqirju 
may occur st any age (see Tabic VI) 

The symptoms vary from mild spinal ccrl 
pressure with resulting stiffness, aearoesa aid 
awkward gait Increased acthrfty of the rtnrtts, 
and Impaired srnmtiori of the Uo extremities 
to complete spastic paralysis with anestbnk 
and loss of crmtrof of the anal or urinary spfunclrr 
at bcAh. Bed sores devekji only hr the Most 
severe cases and then usually at terminal mani- 
festations 

Eight of these patients presented trldeore of 
mild or uncompJete pressure, while the sj re- 
maining had complete paraplegia. The nnM 
cases all cleared up spontaneously and, with one 
exception, occurred before any operative pro- 
cedure had been instituted Thb single evceptkm 
was In a patient who 5 tear* after sjfne lurk® 
showed weakness, mrla spastidty and scoaay 
disturbance, which cleared op after a few months' 
real m bed 

Tbe 15 patienu with evidence of serima spmsJ 
cord pressure presented a more ccanpfacated 
problem Ttn of them developed mnptoow 
before opeisUoo and 5 afterward In thb greap 
tbe symptoms cleared up m 13 patsentx, sad fn 
11 there was no impr o vement these bttcr a! 

died cf the disease at an avenge of q rwrnth* after 

operation, a 48 per cent mmtahty Tbo w pa- 
tients who failed to re c o v er were for the aa* 
part fa the groups m which failure to tarmt b 
frequent, e those with positive ^nitom and 
those with negative sputum but mettttttk 
spread to other organs 

Laminectomy was performed cm 1 patients, « 
whom 6 recovered and 5 cfad mx Tha c^e ratw* 
was at times done m coufunctioo with a hndoa 
and at times subsequently In each Instance « 

drfinlt block m puba Urn of the spfnal read »s 

noted Tuberculous granulation tissos w as of tea 
found over the dura, which was not opened 
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Chart i Vertebra; rnvoU ed in this senes of i io patients 


There were several instances in which, following 
the operative release of pressure, the symptoms 
cleared up with dramatic speed One child of 9, 
whose paraplegia had been complete for 4 
months, had recovered almost entirely 2 weeks 
after operation 

Abscess Either paravertebral or psoas abscess 
was noted in 75 of these no operative spine 
cases Man} of these were repeatedly aspirated 
successfully, thus preventing sinus formation 
In healing the abscesses tended to calcify Of 
the 75 patients with abscesses, 29 died, a mor- 
tality of 38 6 per cent 

Sinuses Sinuses increase the gravity of the 
problem greatly Amyloidosis after prolonged 
suppuration is too well known to require com- 
ment Twenty-four patients had sinuses and 
13 or 54 per cent died 

Treatment In these no operative spines the 
surgical treatment has been spine fusion of the 
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Chart*. fipoeUowwof***, sfacrraeb i parent* tb* nktna bttwwn nrtrtcwtrwahfdh iW 
c&nx *M thorn qxnUtKmtir tmmt Tht brcJurm hr* dc*ir*iM tW rrrtrbr* ipnatjdkro^r hwd 
wWa at cnctnjrwi hot dmg»attt the** fcnah*d b r ti* J* kb* ImUocm, mck M at 

third orrrfcal and (ran Mmtb dcntl to timd domi t third hanhar Dm <rt*bre 
fa«d e***d n Wa»b*r thorn arotroi by the J ii i. wtueh t&wtntt* <Jm pwdwafcal Mian of ti« 
attempted repair 


Hlbbs type extending from * aound vertebnc 
ilxrrc and bekrw In a few case* the ftokm ha* 
Included only 1 aoend vertebra abervt and beknr 

Sfmiautw fttsUn, At operation ipootaneota 
fadon *u found In *< patient*. In 4 other* 
there «tt noted a partial or incomplete fusion. 
The i|t of tbeae patient* with tpcnUmeous 
fotk» tu dlitinctly jotrng, &4 P« cent of them 
being under to year* of age (*e* Table VI) The 
irenje duration of ayuroloui* »** aimoat 6 
yean, which i* twice that Joe the entire aerie* of 
no patient* with tubereuloifi of the apfae 

Nineteen of the *5 had a long rather *harp 
kypboa in red rinj 110 of * rertebrr of 

which the average number (pcetaoeamfy fused 
wu 6. The 6 remaining had cmly a moderate 
kypbos, with an average o# only 3 vertebra; 
ipootanootaiy fuaed 

The kmgett •pootaneoc* fodon aa* t* rerte- 
her, tod there *a* ooe leftance of ji wrtebnt 
and another of 10 vertebra Two patient* had 
* aepara te area* of *poBtan«*J* fosjem. In mea t 
balance*, vertebra above and below were opera 
lively added to tboae ipontawotaly fnaed U the 
art* wa* inadequate If there were t aeporate 
area* of ^wetaneoo* fuaioo these a ere connected 
and addition*! vertebra wens added above and 
Wow In «« patient with 5 -wtebra «p«- 
Unectcdy fused, no ertehne were added, a* the 
fusion » u cooddaed mechanically adrquat 


Chart 3 (how* graphically the relation betacen 
tboae vertebra fnvoJ ed In the dhcaae and tboae 
tnootaneously fmed It (a btereadng to note 
that, fn aome balance*, the vrrteb* *pc»U- 
neoualy fated were ootiide the dt*e**rd are* but 
were mechanically In the kypboa. Thi* hertfc 
effort of nature to remedy a had mechanical 
dhaatioo b the mine that ha* arben from de- 
•tructiem ol vertical bodie* h, of com*, the 
b*pf ration for oar Magical treatment of thla <fi*- 
e**e Unfortunately nature work* aiowly *»d 
with tremendoc* deformity Tbraep atlectjwho 
(bowed thr* reparative poeoomeooc of *p»t» 
nroua farioo had had the dbea* for many >etr* 
with severe destruction of avrtcbral bothe* and 
great deformity far the meat part They are a 
group with greater resistance to the dbea* than 
raoat Of the *j but < dwd, ro per cent morUhty 
Tbeae death* were cnx to mrtaaUtk iwwd to 
other orrara in * balance*, to amyicid dwsw 
b 1 and the remaining * fatafitle* were cardoc 
death*. 

PaShat *f fusion *r ptmi*-crikr*sU- We kare 
had no brace* avaflahle at Sea View IloapftaJ and 
ha\e Dot naed rptuter-of-parh Jacket*, *0 our p* 
dent* hare had do poatoperathe lmOToU5t* tjofi ’ 
except to Be Bat on a fracture board The ques- 
tion of *olid tony fursou a of the utmeat to- 
portawe vo we have carefaDy examined P* 
tient and have had poatoperative roentcmogrrBTt 
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TABLE VI —AGE INCIDENCE IN VARIOUS FORMS OF JOINT TUBERCULOSIS 


\ean | 

Patients with tuberculosis of spme 

Patients 

with 

tuberculosis 
of knee 
joint 

Patients 
with ! 

tuberculosis 1 
df hip joint ; 

Patients 

with 

tuberculosis 
of sacro- iliac 
joint 

Patients 

with 

tuberculosis 
of tarsal 
joints 

Patients 

with 

tuberculosis 
of upper 
extremity 
joints 

Patients 
with 
multiple 
joint fod 

Entire ! 
group 

With 

paraplegia \ 

With spon 
taneous 
fusion of 
spine 

1-10 
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4 

9 
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8 
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ao 


10 

12 

6 

3 | 

3 i 
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IS 

31-JO 

a6 
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4 
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7 
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3 J 

ii 

JI-40 

17 

. 6 1 
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3 

3 

3 

3 

i 

7 

4l-£o 
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3 

10 

I 

1 

3 

i 

I 

Si-Co 

8 


1 

0 

0 

o 

I 

i 

I 

Over 60 

1 


0 

0 

0 

o 

0 

o 

0 

Total 

no ] 

1 33 1 

23 

44 

25 

16 

13 

IX 

43 


made at intervals Though the fusion may seem 
solid clinically, it is very rare, except m children, 
that the roentgenograms show a satisfactorily cal- 
cified bony mass under 6 months With the 
increasing hyphos, persisting pain and spasm, 
failure of fusion may be suspected and the 
roentgenogram may show it 
End-results of tuberculous of sptuc From the 
standpoint of operative technique, we have had 
occasion to doubt that fusion was solid in 1 5 cases 
In 5 of these the operation was done at other hos- 
pitals, of these, 3 were of the Hibbs type and 2 
were bone grafts of the Albee type At operation 
one Hibbs fusion was found solid with adequate 
bone and the 2 others were repaired The tibial 
b°ne grafts were too short, had fractured at the 
center, and w ere parti} absorbed These also v. ere 
repaired Of the 10 remaining cases which were 
originally operated upon at Sea View Hospital, 
4 when explored were found to have solid, mas- 
sive, bony fusion Three of these were in children 
whose Lyphos had definitely and markedl} in- 
creased, apparently due to massive vertebral de- 
struction and the final deformity was assumed 
after the diseased bodies settled into contact 
Of the 6 remaining suspected of failure of 
fusion, 1 patient would not permit a second op- 
eration The s others acre pro\ed to have fad- 
ure of fusion r at'_ the second operation and were 
repaired These failures, except 1 in the dorsal 
spine, were at the dorsolumbar junction or upper 
lumbar spine, an area of great mobihtv and strain 
in which we might anticipate a certain number of 
fai urcs The incidence of onl\ 5 proved cases of 
failure of fusion in no, or 4 5 per cent, speaks 
nighl) for the effectiveness of the operative pro- 
cedure We have had ample opporturutv to ob- 
serve the effective massive fusions that occur in 
most instances At postoperative hmmectomv , 


we have found this mass of bone as thick as five- 
eighths of an mch covenng the lammm and form- 
ing an entirely adequate brace 

The end-result rating of these no patients will 
be seen in Table VII 

In analyzing cases of tuberculosis of the spine 
in relation to their systemic tuberculosis, we find 
practically 80 per cent of the mortality lies among 
those patients with positive sputum or meta- 
static spread to other organs (see Table V) 

Of the 32 who died with tuberculosis of the 
spme, 29 had abscesses and 13 had sinuses 
Deaths in the more favorable groups were due 
to amyloid disease and m one or two instances to 
cardiac disease 

In analyzing these deaths in tuberculosis of 
the spme m relation to age, we find that the 
mortality tn the first decade is low and that it 
reaches its maximum m the third decade (see 
Table IX) 

An anal} sis of the deaths m relation to the area 
of the spme mv olved shows that there is a prett} 
even distribution with the lumbar spme showing 
a slightly higher mortality rate (see Tabic VIII) 

TUBERCULOSIS OF THE KNEE JOINT 

In our experience tuberculosis of the knee joint 
is the most favorable site for surgical treatment 
The joint is easd} explored for diagnostic pur- 
poses and is not difficult to fuse 

In this senes, there were 44 cases of tubercu- 
losis of the knee joint In 36 of these the knee 
joint was the onh joint involved while the 
remaining had other joints affected Male pa- 
tients had the disease three times as frcquentlv 
as female, there being 33 of the former and 11 of 
the latter 

The condition is almost mvanablv treated ns 
rheumatism for months or }cars before it is 
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TABU? YU, — KCD-IMTJX.T* OT TUVOCVUXXS 

or Tift JOIWTB 

h .irx 
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recognteed Tbe average duration of troptona 
before operatwo *»» 4 wear* Two patient* had 
had their dbeate for 10 year* and t lot 4 ye*** 

Aft Tbe uc mdeieoce of thl* group of 44 
patient* U fairly evenly datrfbuted in the fim 5 
decade* (wet Tibie VI) A wage Age at anaet 
wax s year* 

Dwgmmr The djagnoaa « a* made by phyai 
cai mmiruaoe, roentgmographic *rady and a 


*tudy of exoaedlaaoe. Thedugnoai* wupiwcd 
poritlw by tl**ue examination fa 35 of 44 padeaix 
Six ewe* tot explored, farad negative fat to- 
berculock, and not fmed. 

5 ur*«j Shunea were ptexenx In 11 of the 44 
patient* with knee jotat tubercuVaif* 

Otorvbt mi trtwlmni The op- 

tintioo employed »u * ftafan of the knee joint, 
the pwtrila bang wed ** a per fitted Into * wr- 
pared mortice fa the fern or rod tifan u derented 
by Hibb* After aperatkw, t pia*ta--cf-p*rb 
•pfca wu applied foe 6 to 8 week*, te&raed or t 
fang leg draibtf platter until fa*fac beaune #oOd 
The length of time required to aecompfbfa boey 
fvaJco varied from 4 month* to A you- or men 
Tbe progre* of fn*ian wu checked by dudad 
mml tatton rod roentgenogram. Weight ban 
teg with t king drcuUr platter tpftet >m per 
nutted After 6 month*, If tbe patient 1 germ! 
arxfitian warranted it- 

We have had occaticc to obaerre »t-rrr»J ddb 
<trra wrhoae knee joint* had been rtitcUd *t other 
heard t » h and a* they reached fuD growth the leg 
with the rejected knee wu between 6 end 7 fachei 
ihorter than the wand leg with the dneaae itiB 
Attire. I thoald Hkc agntn t coodemn clterfy thk 
procedure in children 

Ead-rmJlj A knee ft»Joc wu ckw fa *t c**e* 
and aq ampatatkro fa 3 c**e* fa which ftmg*n*g 
*tea»e* trade Any Attempt to m\t the eitrendlj - 
tmpoaaibie. Ftaion became aolai fa 34 15 •s* 

vlving patlest* on whom it wa* attempted, thorgfe 
4 of them retndred a *econd operatwn. Fow* 
*u alao *obd fa patient* who <tted of their 
tvaterak dbeaae 1 or 3 >ear» after ofentk* 
Tbit tettifia to tbe efficacy ot tbe opera Ure pro- 
cedure Tbe end- remit* are *hown in Table VU 
Seven patient* who failed to attain fndoo of the 
knee joint were iR fatal ca*e», oror* helmed fa 
their tuberoakab and profane «appuratioo Of 
11 patient* with tintae*, 18 nandvrd We hare 
had the dwctmraglng erpenence of tending a p* 
tiect home fa excellent amdlttoc with A wbdty 
hr*ed knee and then witched him die *}i T 7 *™ 
later of toberculoai* of the meotege* Mortafltr 
»** higbeat in the third decade (mre Table IX) 

Fmn*m i» chkhrn There were 3 yi** 0 ! f*~ 
tlent* 6, 3, and year* of age respectifrij 
had a large fongatmg *jmorial type of dreww 
Ftawit wa* obtained m each of the* paoent* 
though required a wcond operation to 
»obd bony contact The d»ea*ed leg te 
yocmgater* ha* kmt op fa growth with the aootq 
leg ration on ti*e*e until knee joint* i* teen- 
Hjctliv difficult but worth attempting «he a * 
rooMder that 4 of out patient* with thi* daeaw 
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\cara each, while various form* of innrmbih/a* 
Uon were trial \t the end of this period each 
of these patients had active knee joint tuliercu 
loMs Tn each instance a fusion was done and 
the patient was discharged from the hospital 
mthin a \ear after operation 
Mortality m relation to s\stcmic tuberculosis 
is shown in 1 able \ Cases wath positive sputum 
or metastatic spread to other organs furnisher! 
- s f^f cent ol the total mortahtv 1 he one death 
tn a favorable group was front amv loid disease 


TU’FRCULOSIS oi Titr hip joint 

There were 25 patients m this series vath tu 
nerculo-is of the hip joint, a majontv of them 
wales The nght hip was involved 15 times and 
the left 10 times 

The age of this group was rehtivch \oung, 88 
per cent of them licing under jo a cars The 
'oungest was 3 vears and the olde-i 41 a cars (see 
fable VI) The average age at onset was 13 
'ears 

Duration of She disease The average duration 
the disease prior to operation was about 4 
'ears Three eases had persisted 10, 15 and to 
'ears, rcspcctivclv 

Diagnosis The diagnosis was made bv clinical 
examination, showing spasm, limited motion, 
nexion and adduction dcformitv , limp etc , and 
o' roentgcnographic evidence of a destructive 
arthritis involving the head of the femur and at 
times the acetabulum In most instances the dis- 
ease had advanced to the stage of bone destruc- 
tion, but in a few instances it was limited to the 
svnovia In one instance, a preliminary biops\ 
"•as done 

In 18 of the 25 fusions, the tissue removed at 
operation proa ed the diagnosis to be tuberculosis 

uc to massive destruction, fusion of the un- 
proved joints was completed 

Ibsccss and sinuses Abscess was present in 21 
ot the 25 patients Sinuses were present in 12 
patients prior to operation and developed in 3 
others after operation These facts, I believe, 


support the contention that the group was an 
unfavorable one on which to get brilliant surgical 
results 

Treatment In our experience fusion of the hip 
joint in tulnrculosis is not easilv accomplished 
In case there is mas'-ne destruction of the head 
and neck of the femur due to long standing dis- 
ease, giving an unstable joint, it is doubtful if 
fusion can lie accomplished bv anv of the methods 
that have been described 
An operative fusion of the hip was attempted 
on each of these 25 patients The Hibbs tv pc — 
the great trochanter and a piece of the shaft of 
the femur lieing rotated on the muscle attach- 
ment and driven into the ilium just above the 
acetabulum- was emploved in 10 cases In the 
15 remaining cases a large mass of ihumwasused 
to form a bridge from a deep socket in the femur 
to the denuded ilium This tvpe of fusion was 
first done in 1927 With the Hibbs method we 
had onlv j successful fusions m 10 attempts, 
whereas bv the second method there were 10 suc- 
cessful fusions 111 15 attempts 

We have immobilized the hip bv a double 
plastcr-of pans spica for 4 to 6 months and then 
applied a single spica for an additional penod 
until we felt that fusion was solid bv clinical and 
roentgcnographic examination or else until we 
abandoned hope of fusion 

End results These are summarized m Table 
\II 

Subtracting the 8 unfused hips that term mated 
fatallv, the operation was tcchnicallv successful 
in 13 of 17 cases, or 76 j>cr cent Two cases re- 
quired sccondarv operations The failure to ob- 
tain a higher percentage of operatn e success was 
almost certainlv due to the presence of sinuses 
in 50 per cent of the cases 

1 natysis of mortality of 25 patients utth hip 
joint tuberculosis There were 3 patients who died 
within 36 hours after the operation of whom 2 
were adults wath cardiac disease One patient 
discharged from the hospital as an excellent result 
with a solidly fused hip, died of tuberculosis of 
the meninges 3K 3 cars after operation Sixtv- 
si\ per cent of the total mortality occurred in 
patients wath positive sputum or metastatic 
spread to other organs The 3 deaths in the more 
favorable groups were due to cardiac disease 
tv ice and to amjloid disease once (sec Table V) 
Age The age in relation to mortalitv shows 
the third decade leading again (see Table IX) 

TUBERCULOSIS OF TILE SACP.O-IUAC JOINT 

In this scrip there were 16 patients with tu- 
berculosis of the sacro-ihac joint, wath the disease 
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T\BLC IX.-AXU.YSTS OT DEATHS K RELATION TO ACE IX TOE J LUGES GROOT 5 


St* 



In the right joint in it instance* *nd in the left 
tn y, Swn *nt male* and 9 female*. Only 6 of 
these patient* had tabercolosb of the •acro-Cbc 
joint u the sole Joint manifestation while 10 of 
them \*A other k*nt» la TilTed. Of these, 1 had 
both twcTO-itbc joint* invaded 
Alt. No patient n« ander 11 y«i* of age 
while 75 per cent *«* between the age* cS 11 
and 30 year* (*» T»Ue VI) The average i{t 
*t onset of disease wm *4 Year* 
rHaptow The ilugncsii w at made hr physi- 
cal examination and roentgenetpam Tne chief 
compbint sras low bociache tod ariffoeai On 
examination they showed marUd muscle aparm 
pain on straight lev main* and extreme- rotation 
of the hip, the pain being referred to the Joint 
involved. The roentgenogram abewed a dwtroc 
live arthritis of the Joint with mailed atrophy 
ci the adjacent ffimn and aacrum, dear cat in 
»ame case*, Indefinite la other* 

The diagoesb was proved podtbrt by excised 
throe In 1 5 of the 16 patients 
Abacesa was present in 31 per cent of the pa 
dent* and alnuaes formed In jt per cent. 

5 **pi*ltT*cimt*l An tpmlivr fusion waaper 
f o r m ed oa each of tb* to ontteaU, gxttw- artkn - 
bLr In 1 J and artkculir in 4 Instance* The extra 
artiadar funotj was performed br exposing the 
i!jam «nd aoxrara lubperloateaOy above atvi below 
the posterior tapenc* dhc spine and then denud- 
ing the nm-artkultr area between the ilium and 
the sacrum A block of bone from the lilac crat 
wa* wedged into a prepared bed beta eeo the Qium 
and tha sacrum ana bone chips were packed 
aroctod the entire decoded area. Thi* n>etbod 
wa* wed from 9*6 to rpjo It h not a* watbfac 
lory I bebeve, as the articular type of operatic* 
of Smkh'Pcterson which b uard at prearaL 
Fjt 4 -ftr*Us Thrsr are snmrranrrd in Table 

vn 


The presence cJ fusloe in the racro-Oiac JcictW 
difficult to determine with certainty in many in- 
stance*, either dm Its fly or by roentraocripWe 
eaaminatloo Howerer we believe that afl cor 
surviving patkat* have *oGd foaiocu 
A*«i\di *f Uu wurUllty •/ t6 f+tltnis rift 
uxr»-QUc jaixt tthrrainix. Our experience in Ibk 
relatively small aerie* has made ur fed that tacw- 
Diac Joint tnberariosb b a very aerioc* mardiesu 
tic® with a mortality which b high lor Jdat 
tabercnlcab. 

la thb aerie*, 7$ pet cent of the patted* with 
tubercular!* of the sacro-Bbc Joint were b the 
group* with act! e pulmonary dbeaae, peaftire 
sputum, can ties In the lung*, tie., or U they bad* 
ner*ti w sputum their disease manifested Stsefl 



Table \) 


Ttraacozxaz* or the tamai. joom 
There were 13 case* of tanol Joint tabercnkrte 
in tha aerie*, la one of w hfch the anile Jdat **» 
tbo inroi ed The diseased Joint* were da~ 
trtbnted a* follow* £ aabutracalald Joint* 4 
tarsoraetxtaml Jomts 3 entire tarsus t <**■ 
caoeu* „ . 

The disease was dhtrfbtrted abnoal eqaaHy be- 
tween the acres with 7 males and 6 femab*. Tw 
right loot w*a involved 4 rimes, and the Jen * 
times 

Ap The dbtnbotloo by age afaowed 1 y* 
rpread from the fast to the sixth decade v** 
Table VI) The average age at craei wu ri> yon- 
Durwdcn *f tJc* due** *u teng, the a 
being 3 year* and 0 month* befor* opeta ri* 
Lhtptmj The thagocai* sra* made by 
ramJcatJoa rwcfflng teateroes*, maiicd mw* 
spaim The roentge»o|ram riwwed a dedroctfre 
irthrstb vrith extensive atrophy sw** 
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TABLE \ — CASES WITH MULTIPLE JOINT FOCI TABLE M — MORTALITY IN THE VARIOUS AGE 


Joint or focus 

Spine 

Hip 

Knee 

Sacroiliac 

Noth Mcroilnc 

Second spine focus 

Shoulder 

Elbow 

V, nst 

Tarsus 

Anile 

Dacti litis 

Tendon sheath 

Ribs 

Scapula 

Maxilla 

Total 

•Shoulders m one patient- 


THE JOINTS INAOLVED 

GROUPS IN 210 PATIENTS 

AVITH 

VARIOUS 

Operation 

performed 

No 

TYPES 

OF JOINT TUBERCULOSIS 

Mortality 

at *'ea Mew Etsew here 

operation 


Total 

Died 

per cent 

25 I 

3 

1-10 

48 

7 

14 S 

5 

5 

1 1-20 

46 

IO 

21 7 

s 

2 

21-30 

52 

24 

4 <i 

9 


31-40 

2S 

10 

35 7 

1 


41-S0 

26 

S 

15 

3 

2 

51-60 

0 

3 

33 H 

1 

2 

Over 60 

I 

0 

0 

2 1 

7 


— - 

— 

— 

3 

0 

4 

Total 

210 

a 9 

285 


64 


1 

3 

3 

1 

1 

37 


present in 9 out of 13 patients The diagnosis w as 
proved by examination of the tissue removed in 7 
of the 13 cases 

One patient m addition to tuberculosis of the 
tarsus had most extensive gout His entire fore- 
foot showed masses of unc acid crystals all 
through the metatarsal bones This patient died 
of advanced pulmonary tuberculosis 

Surgical treatment Amputation through the 
upper third of the leg was resorted to in 4 cases 
mth extensive widespread disease with abscess 
and sinuses These patients all convalesced un- 
eventfully Fusion of tarsal joints was done by 
simple removal of the articular cartilage Post- 
operative fixation by plaster boot was maintained 
for 4 to 6 months 

End results These are summanzed in Tables 
V and VII 


These 4 were equally divided between nght and 
left feet but the males outnumbered the females 
3 to 1 

Age Three of the patients were in the second 
decade and the remaining one was 58 years of 
age The average age at onset was 25 years 

Duration of the disease The duration of the dis- 
ease was less than 1 vear in 3 patients and the 
other patient had had the disease for 2 years 

Diagnosis The diagnosis was made by physi- 
cal examination and roentgenogram and was 
proved correct bv the excised tissue m all 4 in- 
stances 

Surgical treatment Amputation was resorted 
to m 1 patient and fusion in 3 patients The opera- 
tive procedure employed in fusing the ankle joint 
w'as as follows The articular cartilage of the en- 
tire ankle joint, including the medial and lateral 
malleoli, was removed Into the raw joint sur- 
faces was packed a mass of bone chips from the 
tibia and the astragalus A bone graft from the 
adjacent tibia was placed across the front of the 
joint from a groove m the tibia to a similarly pre- 
pared groove in the astragalus A plaster-of-pans 
boot was applied with the foot at an angle of 100 


Fusion of the involved joints was performed m 
9 cases and as a procedure it was 100 per cent suc- 
cessful, proved bv physical examination and 
roentgenogram, but it failed to alter the balance 
m favor of 3 patients who died of generalized tu- 
berculosis One uncertain case left the hospital 6 
months after operation with solidly fused tarsus 
but active pulmonary' tuberculosis, and has not 
been heard of since 

4 nalysts of mortality The entire mortality w as 
m the group with positive sputum 

tuberculosis of the ankle joint 

There were but 4 cases of tuberculosis of the 
ankle joint m this senes In 3 of these patients the 
ankle was the onlv joint involved while in one of 
them the subastragaloid joint was also infected 


TABLE vn — COMBINED END-RESULTS 
FOR 224 JOINTS INVOLVED 



Excellent 

Uncertain 

Died 



Num 

ber 

Per 

cent 

Num 

ber 

Per 

cent 

is uni 
ber 

Per 

cent 

Total 

Spines 

59 

54 

19 

17 

33 

39 

no 

knees 

27 

61 

S 

10 

9 

30 

44 

Hip* 

11 

44 

5 

30 

9 

36 

35 

S aero- iliac 

6 

37 5 

3 

*9 

7 

43 5 

l6 

Tarsus 

9 

70 

1 

7 

3 

33 

— 

13 

AnJJe 

3 

"5 


5 

0 

0 

4 

Symphysis pubis 

1 

100 

O 

0 

O 

O 

I 

Upper at remit} 

8 

73 

2 

18 

X 

JO 

II 

Total 

12+ 

55 3 

30 

17 7 

61 

37 

334 
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degTee* to the Ion* axis of the lex Tk* 
immobilization m maintained for fix** 
4 to 6 month* 

EW-malis TV* iadoo xu cw*- 
pirtely mcceaaful in *]| j tin Three 
pailenlj rated u rcceiknt had had no 
otidracc of pulmonary tuberodoak One 
rated a* uwrertai ha* * i coper cent re- 
sult r Ur ** ankle f color h concerned 
but be ba* an active pulmouar) lober 
culoai* and i» at pmeut in a *anctorkn» 
under treatment He may *eii adonc 
an eroeOeot remit in time (»ee Table 
VTT) 

TtJBtaaonwa ot run trupinfU 
runt* 

Thu jef t wa* bn of ed In cmae f* 
tba rene*. a Greek woman m her eariy 
thirtie* There was a pereRtiny linos 
which had not healed for j jean ffcr 
aeneral cnndhjon wai exceOent *o H a* 
bedded I attempt aurgkall tervaitior 
The daeaaed bone aurface reu exd*ed 
and a bone block from the lEarn “ 
unerted int a prepared ilot bet eeu the 
pub* bores a number at chip* ft* 
added The block aod all the chip* en 
extruded as aeqnrstra nd tbe nx*k- 
t koo cleared op itb heaQnt of the u am 
and has remained boded and aymptort* 
leaa for 3 \ ear* after cyieratko- 
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Fig 3 Case 3 


A simple resection of the diseased soft tissue 
and the bone would have been infinitely better in 
this case than the attempted fusion and if there 
were any subsequent instability , a fusion of the 
two sacro-iliac joints could readilx be done 
This patient had no evidence of pulmonary dis- 
ease We have seen tuberculosis of this joint in 
several other instances but inoperable because of 
extensive pulmonary disease or widespread dis- 
semination 

UPPER EVTREJIITX JOINT TUBERCULOSIS 

That less than 8 per cent of the total joints 
involved with tuberculosis is ere in the upper ex- 
tremity must be explained on the basis of trau- 
mata incident to weight bearing 
In this senes there were 17 patients with upper 
extremity joint tuberculosis, one having both 
shoulders affected In only 5 of these was the up- 
per extremity joint the onlj one involved The 
12 remaining had vanous other joints mvolved 
len were elbows, 4 shoulders, and 4 carpal or 
WTist joints 

Of these 1 8 joints, only n were treated sur- 
(pcally Those not treated surgicall) at Sea View 
Hospital included 4 elbows which were terminal 
manifestations, 1 elbow which had been previously 
successfully resected, and 1 bilateral shoulder case 
which also had a hip and spine involved The 
shoulder symptoms subsided to a pomt where 
they were not considered important enough to 
warrant operative treatment 


Age The highest age incidence was m the 
second and third decade (see Table VI) The 
average age at onset was 22 years 
Duration of disease The axerage duration of 
the disease was 3 x ears One patient had an actix e 
elbow joint for 15 years Onh 5 of the patients 
had complained of their symptoms for 6 months 
or less 

The operative cases were as follows 
1 Shoulder joint There were 2 cases, each 
proved positix e bx excised tissue Both had drain- 
ing sinuses Both were treated bx operative fusion 
which was successful The end-result was excel- 
lent in both 3 and 7 ) ears after operation respec- 
tive!) 



Tig 4. Case 4 
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j EIb*u j+uU There »ere j eaten of elbow 
Joint tuberculoab in thn group with a dbgncwb 
proved by tbaoe craminaUcm cm 4 of the 5 Si 
nu»e* mere present in the majority Fusion of the 
elbow Joint was attempted on all 5 One became 
toOd 1 developed preudo-arthroab a ith qcdeacrat 
disease 1 came t amputation and 1 a fangating 
tuberculous elbow U dying of amyioidoab 



Technical]) fusion of the elbow Joint b dificuh 
in fa orable caaea and should not be attempted fa 
onfavorable one* I now beOeve a careful reaec 
tion may be a better and more logical procedure 
in this doc weight bearing Joint Oar record of 
only 1 successful fuoon in 5 attempt* leases ruuci 
to be d esi red 

3 II rui tmJ csrpal jmds There mere 4 aw 
of wri*t or carpal Joint tubercnloab, all peered 
pcaitive by excised tissue. 

Fusion was performed in jwkheiceUrtlrewfl* 
and Bolxi bony fusion though one required I sub- 
sequent operation* becauae of prolonged rappura- 
uoc The one fall ore patient died of an emboin 3 
day* after opera doo. 

Fjtd-mmlis Tbeae are rnmmarired in T»bln 
V and VII 

The mortali tr in thrta group 1* knr but the » an- 
certain caw* will probably rabe It 

cvia amt mrLTtrix joi t roa 

There a ere 43 patient* who pretented nuldpfc 
tubercnJoua Joint tendon sheath and bene, loa 
Among these 43 patient* a ere 113 separate fod, 
64 of which were operated upon at Sea Mew 1 Jot- 
pi Ui, ebrwbere and 37 tod were tanpertbfc, 


F* 6 Cue 
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Fig 7 Case 7 


Fig S Case 8 


being either terminal or quiescent manifestations 
(see Table X) 

EighU per cent of the patients were under 30 
} ears of age (see Table VI) The average duration 
of disease was over 4 y ears though 2 cases had 
persisted for 33 years or more, 4 others over 10 
tears Only 6 had symptoms for 6 months or less 
Twenty -five of the patients had spinal mvolve- 
m £ nt Nine patients had sacro-ihac involvement, 
which as has been shown, carries with it a very 
bad prognosis Of 14 fatal cases in this group, only 
2 were worthy of attempt at salvage by operation 
on a second focus 

End-resuJls These are summarized m Tables 
V and VII 

Even with this massivelv involved group of 
onses, when the derelicts are excluded, such as one 
patient who had a second spine focus, dactylitis, 
tendon sheath and nb involvement, the results 
were surprisingly good m those patients chosen 
for operation 

Of the 10 patients m this group who had two or 
more joints operated upon, 70 pier cent had excel- 
tot) results over 5 years after operation (Table 

The 7 excellent results mclude some of our most 
brilliant and satisfactory cases They are as fol- 
ows (i) a spine and sacro-ihac joint, (2) a right 
Mice and left hip jomt, (3) a carpus, tarsus and 
spine, (4) a spine and hip joint, (5) a shoulder, 
sacro-iliac and spine (2 foci) , (6) a knee and elbow 
jomt, (7) a knee and carpus All of these joints 
a re solidly fused and the patients are well and out 
the hospital 

One of these patients had pulmonary tubercu- 
, os * s "nth positive sputum, 4 had pulmonary 
tuberculosis with negative sputum but had meta- 


static spread to other organs One had negative 
sputum with no metastatic spread Onl} 1 patient 
of the 7 had no evidence of pulmonary disease 
These excellent results make us reluctant to 
condemn every patient with positive sputum or 
metastatic spread They are brands snatched 
from the burning 


SUMJIARY 

Involvement of the joints is a serious manifes- 
tation of tuberculosis It is essentially a disease 
of early adult life The a\ erage age of onset for 
these 210 patients was 22 \ears The mortality 
among these patients was 28 5 per cent and will 
undoubtedlx be higher as time goes on and the 
number of deaths is augmented from the list of 
those w e consider as uncertain In the first decade 
of life the mortality in this group was only 14 S 
per cent but in the third decade the disease took 
an enormous toll of our patients, as the mortality 
mounted to 46 per cent (see Table XI) 

From the surgeon’s standpoint the treatment 
of this disease is beset by manv disappointments 
which are offset bv the restoration to a relativeh 
normal life of a majority of the patients The 
operative treatment m jomt tuberculosis aims to 
eliminate, by amputation, a dangerous focus 
which cannot be saxed, or to attempt to heal b\ 
putting the mvoh'ed jomt at complete rest by 
opera tix^e fusion In this latter case the surgeon 
merely r creates a more fa\ r orable situation for 
healing and the patient recox ers if the balance is 
thereby turned m his favor The statement of 
Ambroise Pare, "I dressed him, God healed him " 
{Je le pansay Dim le guartty nex-er held more 
truth than in the treatment of this disease 

l Quoted from Garmon s History of MaJianc 4 th ed p „ s 




FI* ♦ Case o 


The (ate of the patient depend* upon the ra 
tore and extent of ha tuberraloaai Tboae pa 
tient* alth podu e sputum, caseous pneumonic 
kxacru, etc and tboae aith pulmonary disease 

X U r apotom bat aith metastatic *prtad to 
■ orpin* hare *ho»n a mortality of < per 
cenL On the other hand thoae mtknU alth In- 
active pnlmooam disease and no meUiUtic 
•pread to other or yam and tboae rntbao evidence 
of pulmonary disease ha -e abomn a mortalitv 
that t* only 0 per cent 

Our mortal t\ rate of 47 per cent for pabents 
alih act pulmonary disease caaeoui prxro- 
ntomet berciiloart (aee Table \ Group A) soon W 
be compared a th tbe mortaht) m similar caac* 
uocornplwitrd aith joint manifestations. 



ft t — 


David Ulmar n-porta ln a personal comrannka- 
tioa, that at Metropolitan Hospital, \ea \orl 
Citv of 700 CDoaecuthe admiaaicns a 1th casroui 
pneumonic tubemdoau, to per cent died a I thin a 
year and at the end of a to year period k*» thaa 1 
per cent aurvived 

From the Rhode I (land State Sonltirfcnn, 
Dame* and Bame* have reported a death rate for 
patients a 1th Uiberculoao iberaing cavltie* In the 
iongi of 80 per cent * thin yearof adrnhawa 
A cotaxleratloo of theae facts amply erpfahw 
the high mortality n those patient* m ihb aenes 
alth active pulmonary duem»e 
Another factor ahich ad "ersety influences the 
end result is prolonged suppuration from an err* 
a th resulting atm k»d diaesse 

The only joint* in our experience a Inch tend to 
fuse ipontaneomf are those of tbe *p(ne This 
occur* only in per cent f tbe cases and then 
onh after mi y year* and tremendous deformity 
ha ensued 

A study of the combined end- molli of the JJ-I 
joint* treated aboa the (oikia log fact* (aee Table 
\II) The upper e v t r eui ty joints, tarsal »od 
ankle joints bad the highest percentage of excel 
lent results, each group 70 per cent or better The 
knee joint cases showed 61 percent and the ipfoe 
cases 54 per cent eeceikml remits Tbe percentage 
of excellent res Its fed t 44 per cent ts 'be hp 
joint case* and t J7 5 per cent in tbe **^~*“* 
joint case* As the nerflent result 1 declined, the 
mortality rose Tbe aacro-iliac joint artb * o* 
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(ahu of 43 5 per cent is, in our experience, the 
grarcst form of joint tuberculosis txhile the knee 
joint and upper extremity joints offer the best 
prognosis 

The work in this senes of patients is almost cn- 
tirel\ salvage The\ represent a selected group, 
selected from the standpoint of probable unfax or- 
able outcome Coming from the lower classes of 
socictx , from poxertx and disease, of less tit racial 
strains, thex have been discarded bx most of the 
citx s hospitals and sent to Sea View Hospital for 
ultimate disposal This is joint tuberculosis such 
as is not usuallx reported 1 he 300 odd cases 
which uc rejected as unsuitable for surgery, pre- 
sented the appalling mortohlx of ox er So per cent 

Our results in these 224 operative mints shoxxed 
t2 4 i or 53 3 per cent, xxhich can lye honestlx rated 
as excellent, 39, or 17 7 per cent, uncertain, and 
j > or 2 7 2 per cent, died The fact that onlx a 
little oxer half can be rated excellent should not 
oe considered remarkable but what should be 
stressed rather, is that so man) patients can be 
salvaged from such an unfavorable group 


CASE REPORTS 

tv!" S 6 * * * * 0 ^ cm ' ln S 10 * * * * case reports, in brief abstract, 
with roentgenograms are submitted as typical of 
varying phases of the problems encountered in 
these 2 to patients 


S J A young woman ot 13 years with a his 
Tx )ac Ltche °f over 1 year’s duration (Fig i) 

, , pre-operatne roentgenograms show definite dc 

'•‘■on of the second and third lumbar \crtcbnc A 
in ra v ’ as Aonc extending trom the twelfth dorsal 

toe fifth lumbar inclusive Postoperative course was 
T" c ouoventful The spine was solidly fused clinically 
months after operation and the roentgenograms taken 

months after operation prove this solid fusion This 
P lent had no evidence of pulmonary involvement and 
y 15 tustharged as an excellent result 10 months alter 

operation 

Cases if C 61-28 A young woman of 25 years who 

me to Sea View- Hospital in 1926 (Fig 2) She gave a 
if or V °f pleurisy 6 months before admission and shortly 
should 13 S ^ C ^ CX a Painful swelling of the nght 

4 diagnosis of tuberculosis of the shoulder joint was 
aae and at time of operative fusion in November, 1926, 
issue removed continued the diagnosis She had an 
ccas.onal positive sputum In November, 1927 she de 
_ r a lesion in the spine, involving the twelfth dorsal 
nu first lumbar This area was operatively fused in 
«a5 r 5 ary i 1938 flic left sacro-ihac joint was next in 

j CI 7 an< f operativ elv fused The patient left the hospital 
no has been home well for s?A years When she last 
Pfifi ‘ or follow up exammation in February, 1933 a 
mau kyphos was found above her former spine fusion and 
ne complained of a little mid-dorsal backache The roent 
Bcnogram showed a lesion involving ninth and tenth 
dorsal vertebra: 

These roentgenograms taken in 1933 show a fused shoulder 
lomt, a fused dorsolumbar spine, and a fused left sacro- 


iliac joint and the latest focus involving the ninth and 
tenth dorsal verlcbcrtc which has subsequently been fused 
Attention is directed to the sohditv of the lumbar spine 
fusion 5 yuirs after operation The pre operative roent 
gtnograms were destroyed along with other inflammable 
films several vears ago 

This is shown as an example of diffuse spread, 
xxifh multiple joint lesions in a patient whose 
resistance is xerx high Her general condition is 
excellent 


Cvsr 3 C» H 5122-31 A man of 37 years who since 
the age of 4 vears has had tuberculosis of the spine with 
tremendous deformity resulting He came to Sea View 
Hospital in 1031 with a to year history of painful swelling 
in Inc nght knee This was diagnosed and at operation 
proved to be tuberculosis X knee fusion was done in 
November, 1031, and also the tendon sheath of the nght 
middle finger was excised as he had a proved tuberculosis 
of this sheath 

This patient was discharged from the hospital 6 months 
after operation He wore a circular plaster splint for 3 
months longer He has a solidly fused knee joint and is in 
excellent condiUon 2)^ years after operation 

The roentgenograms show the nght knee before opera 
tion m October, 1031, and after operation in July, 1932, 
(Fie 3) 

Cvsc 4 \V R , 3166-30 Tins patient, a bov of 17 
years with active pulmonary disease and positive sputum, 
came to Sea View Hospital in 1029 He subsequently de 
veloped a painful swelling of the left ankle joint This 
was diagnosed tuberculosis A fusion of the ankle joint 
wais performed in May, 1030 and the tissue removed con 
firmed the diagnosis The fusion was solid and patient 
was walking without support 9 months after operation 

His pulmonary disease has been treated with pneu- 
mothorax and sputum has been negative He is still 
under treatment for pulmonary tuberculosis at Otisvillc 
Sanitarium, with a very good prognosis 

The roentgenograms show the ankle joint in April, 1930, 
before operation and m January, 1931, after operation 
(Fig 4) 

Case 5 H F 20-30 A colored boy of 11 years who 
came to Sea View Hospital m 1928 and who developed pain 
and swelling in the left knee and a little later in the nght 
elbow These complaints were noted subsequent to his 
admission to hospital for a non productive cough and loss 
of weight He also had a keratitis His general condition 
improved steadily His sputum was scanty and alwavs 
negative 

In March 1929 the knee was operatively fused and the 
elbow was similarly treated in July 1929 Tissue remoi ed 
at both of these operations confirmed the pre-operative 
diagnosis of tuberculosis Both operations were successful 
The knee joint, however, bent through the epiphyseal line 
into recurvatum and had to be straightened with an 
osteotomy of the femur The patient is in excellent con 
dition at home with both joints solidly fused 5 years after 
operation , a 

, P e roentgenograms show the elbow- joint in July- IQ2 e 
before operation and in September 1932, alter operation 

n ^ ,0 r. 1 ,n J une> 1938 before operation and m 

October, 1030, after operation (Fig 5) Attention is rt, 
reeled to tSe solid bony fusion of fhe knee jomt ^th the 
return deformity which occurred through unrated 

was adnutteii to 
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adaarttrd to Set \ lew Ilo%»t*l in 917 with ritcamr* It 
berrulowa of tV «gaiw and erf th« right tip rant Tba gnoe 
as rtplond and tpontaaeoca fawoo ■» k*td from aea- 
tfiUi donal to aerond Unbar Fcmr Wtebm iton tnd 
btfow were acWl erf tb« aevanty orf lb* lypV* ttd 

ertrmt erf tbe dweawi In Angtwt, 9*7 top hioe «t 


lemur to tW ram Traue romovrd ccaifirawd Lb* du 
■aaaof ttb erenlon Aplajtrrqwra u«m(«r(Mitta 
tmd, demag lh* hut Month erf tkm period, tbe peace t began 
totrart^M Sht kft tbt hoopail g rtoeta ttter open 
ttori V> hen tern ra fofio-r op n 1933. 6 yean after her hip 
fuartm, bar groml toodxuoc at nceOcnt, hgi w toUfiy 
Inted 

Th* rontpetjoenni taken ra 933 ibowa aoial foeoc 
erf tbe rkht hip (t« 7) Her pre-opentn pretara wen; 


erf the rhtht hip (tat l) Her pre-opentn P*ct* 
■foatroyrd becau** tber wm uiftaaimable fihn 
Cacx t AC OJ-x9 A boy W 7 yean, adratlc 
\ rw 1 kimrftal ra S^oaber £,i« fU had been n 
ho^rftaW lot jM Teara became erf pam and mrfbie 


kora a* performed aid ta Ajml. 9*6, fawn erf tbe fat 
kip w perforated Than* reran ed t e*dt <rf the** opera 
■sat abowrd taberrabsa. He wn arenlar pU«t*r c* 
tbe r*ht knew for 6 raomtha hra fauoo waa kraal to be 


6 moo tba, t wfoefa me tbe fotat aa <Jeftnii*ty brad H 
■ 11 dwcVryed frwn lh* botfirtal menlV after ^WTtticm 
m raerfWmt comdibcw, and haa renamed efl, an treeflent 
rraall, 7 yeara after cgentioo 


The roentgenograma «bow the cad rrvah ml tV ip **) 
k«T lo lUrth, 9JJ (t-irf 8) Pre-open tjr ftfa* m 
deatreyed Tbe patent ■ limn u an eaerSrat rtwih m 
•xrfn?* faa ca-e, the patient peeiicWy brm* had 5 f 


TV roratgeocwmom ihow the left hip before operation 
la II 7 OJ tad after cnen tjcrn V M 7 pj h ct fl enl 
boor (aawo (F« 6) 

Caw 1 II B . 77 »8 Aa Itahaa girl erf 6 who waa 
adantted to Sea view Ho^atal In 517 with ntcamr* U» 


TV patient ora doaUe platter <rf pan* ipaca tar.hu 
for * nrartha tad then mogVi *rfet She Ugam to bear 
eight j ajoatia aftrr operatno tad ( t noatha ab vcp 
port waa rananed and fernem m de fn j rrt y wrfv* 

Tbt pataeat bad no emdeaca <rf pabnaaary toVrcfootk 
Sb* baa beea U*o« orer year aad eoctmoea w*C, aa 
caeriVnt r*autt yean after open ticei 

TV roeatgeocatana ibow the left Up before opcratloo 


te ta buinddeo dh teliva djataae » both k*> indkae* 
Jo«t Ttua boy haa grown tronenWy awev apenooa 
awdtiaiaiobedjctntatbatwenfaaed V krptpKi ah 
tbe nmmoitrd yasta 

Cam 9 E U 961-18 \ cwwa trf 14 jon, adaatlerf 


aamajT taVttwtma- SV had aa arLn pwUwaary kiwa 
Obpcatn gntm aatil hlirrk, 9» kroMlVtVU 
■ctrf her darVijr brwo hxptt*] at October pit, her 
^at«m waa nemlrre 8V developed lower doml Vch 
•eba and thght kypboa hrfe awder LreatBOt for pat 
nonary tubereolowa I September 930, dd*lr drww 
u noted by \ ny fa dcvtitk aad tarlhk rfonaf ertt 
bra and a'»* fcsoc aa dorw nteadcag from math dw 
•a] to aeand I ember 

Fwtoperatn cowrar aa amveatfnl TV pa bent fcft 
tba hoapuai j ocotV after opentna at aoUffy faed 
g>*« aid ber pa Wiry eowdjiwn armted 
Tba meatuenograra ahov tba Irwoa ro deneath aaif 
t dfth Axial befonopentim, TUy 970, and jear after 
open tew m September 93 Beoy faaroo ra* rrfchfy be 
arm aad fn woo ol tV Wei m lakag pjar* (Tig *) 

Ca« 10 N I. j j«7 TSapabeat, famh mhat, 
U adnttid t Sra \ lew 1 Icaeetal at tb* agr erf worth* 
beenwa her anther waa patient tth tmkooaa/y tnb*r 
cofowa Tbe mother died erf her ih ataw Tha btth patwat 
had actm tmiranary dacaat and toid abate** erf Ha hft 
thigh Her earbeat roqt g cw ug r mi na ihoard rrowo* «f the 
Imnr tad twor frtm tbe afwcraa canty Viewed (aberra 
kwa TV left bp jowit becanw anobed by duret tr^ 
ana from tV femoral abaft 

A hraooorf tbe bqijooit waa performed »J*m*iy 9J°- 
hra patient ro 3 ) can aid Thw fowoo wai cf ixmfr 
aoM nnoth* after opaca tno for lb* put >nr* ibe 


t-Jt bad no rneptoea* bk* ■ m errWVnt amdjltm *V her 
faacd hip alow* bar to rut aitwod t ( 


Tba roeatgenograma fchow martrd cai ctatca ol tV 
feraceml abaft and acetabnknm befoei cprrmtno to the pm 
oearatn new erf Demmber gta, and Che port*perale 


ooaratn new orf Dewmber o»a, and Che poM^eraW 
leworfAagmij 931, liar* nrfid foana atTOM tV eprpoy 

m with rrcilciOci tl» orf the (mar and fa* Aa e*c™V 


remit ca memuogfy bopefow caw (I * 
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MEDICAL TREATMENT OF AMEBIC INFECTIONS OF THE LIVER 

WILLIAM H HOLMES, M D , Chicago, Imsois 

T HE hepatic complications of intestinal ame- 
biasis include acute hepatitis and ab- 
scess Acutehepatitis results in the occurrence 
of chills, sweats, fever, leucocy tosis, and swelling 
and tenderness of the liver These symptoms 
constitute the earliest response to invasion of the 
liver by Endameba histolytica, but, being non- 
specific ui character, they rarely lead to a correct 
diagnosis even during an epidemic of amebiasis 
''lien correctly diagnosed the treatment is every- 
where regarded as being a purely medical prob- 
lem Delay m instituting medical treatment 
permits an increase m the size of multiple areas of 
softening which may fuse or coalesce to form one 
or more abscesses The symptoms of the stage 
of abscess do not differ materially' from those of 
the stage of hepatitis The physical signs, how- 
ever, may show immobilization or deformity of 
the diaphragm, displacement of the )i\er, or the 
presence of a mass in the upper abdomen or right 
lumbar region The treatment for this stage of 
amebic infection, unlike that of hepatitis, is al- 
most everywhere surgical Craig says, “The 
treatment of amebic abscess of the fiver is largely' 
a surgical problem, but as already' mentioned the 
®arly recognition and treatment of amebic hepati 
tis and beginning abscess formation is essentially 
a medical problem ” In a recent article, Freund 
expresses the bebef that immediate operation is 
important in the treatment of amebic abscess of 
the liver 

That a pyogenic abscess is best treated by 
surgical measures is not subject to dispute, but 
a pv ogemc abscess and an amebic abscess are not 
comparable conditions An amebic abscess is 
the result of the ly'tic action of ferments liberated 
hy amebas The material m an amebic abscess is 
composed of liquefied liver tissue and red blood 
cells in various stages of disintegration Cells 
1 leucocytic ongm are not found in an uncom- 
plicated amebic abscess, nor are living amebas 
present in the material first evacuated, although 
1?' , mav P resent m great numbers in the tissue 
Much forms the wall of the cavity It is by reason 
of their location in the wall of the cavity that 
they are enabled to continue their lytic action, 
thereby constantly enlarging the size of the ab- 
scess An amebic abscess differs from a py'ogeruc 
abscess further in that it is caused by a parasite 
that is easily killed by any one of several drugs 
introduced into the body at a point remote from 


the actual site of infection In view of these facts, 
surgical evacuation of an amebic abscess of the 
liver would appear to be an illogical procedure 
Surgical drainage of amebic abscesses of the 
liver is attended with an extremely' high mortal- 
ity rate, particularly' when an open operation is 
performed The danger of open operation resides 
in the fact that secondary bacterial infection is 
an almost invariable sequel In 75 of 8 7 cases 
of hver abscess reported by' Rogers, cultures for 
py ogeruc bacteria made at the time of operation 
were stenle, although subsequently bacterial in- 
fection occurred Aspiration is less likely to re- 
sult m secondary bacterial infection since it does 
not leave an open sinus, but this advantage is 
almost counterbalanced by' its own peculiar short- 
comings Aspiration is an attempt to introduce 
the point of a needle into a cavity of unknown size, 
at an unknown depth m the largest organ in the 
body Should the needle enter the abscess at the 
first attempt only a fraction of the stenle liquid 
contents could be aspirated, and even if the 
abscess could be evacuated completely, the para- 
site which caused it has not been disturbed, since 
it is situated at varying depths in solid hver 
tissue Failure to strike the abscess at the first 
attempt is likely to cause dissemination of the 
infection throughout the hver as a result of im- 
plantation by multiple punctures I have seen 
such induced abscesses on several occasions at 
autopsy With both open operation and aspira- 
tion too much reliance is placed on the assump- 
tion that amebic abscesses always occur singly' 
Numerous instances of multiple abscesses have 
been reported Wherein lies the advantage of 
partially evacuating an amebic abscess, or even 
evacuating it completely, if another abscess exists 
that has not been drained? Gesner has collected 
and reported 56 cases of amebic hver abscess 
In 23 cases the abscess was incised and packed 
with iodoform gauze, in 17 cases the abscess was 
mcised and drained with tubes In each group 
there were 5 deaths Cort reports 530 cases of 
amebiasis m 97 of which there was hepatic in- 
\ olvement In 14 cases the abscess was evacuated 
by aspiration, in 2 by rupture through the lumr 
and m i b> rupture into the pleural cavit\ The 
remaining cases were treated medicallv He says 
In all cases the injection of emetine brought 
about ameboration of symptoms and reduction 
in the size of the hver within 2 to 4 davs In 
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•one cue* this mloctkn »u almoat incredible 
There »ti only i death In the entire aerie* and 
thU cav had cattCocemi findings. Con fa oc* 
opermtioQ only ahen there U a accoodary inlec 
Iwtu Murray and Koh report *3 njo o( amebic 
liter atneesa, tn 1 of which treatment »a* by 
emetine alone Biggira and Chahooncul report 
*j cues treated medically for from 3 to 7 da>» aa 
a prellmbttfT to aipf/aUoc In t of their case* 
recovery aaa n procn( t that a'ptratwQ aaa not 
neteaaary Manvxt-Bahr report* 45 cue* of 
amebic h erabaee** in 13 of afnch core foifoaed 
medical treatment alth emetine and emetine 
Wjrouth iodxte 

A* a result of the epWetnlc of amebtaiJ* ahkh 
occomd In Chicago I hod the opportunity of 
treating 3 cam of amebic liver »ka* Corv 
* l&ced 0/ the danger* of wirgrry in thh condition 
and convinced that surgical treatment of an un- 
complicated amebic abacr** la illogical both caw* 
a ere treated medically 

Cur TW »iitiiuV Mdpn»T*,rttmniW 
Hi II C T Harvard, «u adimntial t Wofey McwJwctaJ 
HoytUl Nema ti c r 11 53 1 Iba dWw* •( 6 wet* dar* 

Uoo w*» tartMUd by n«m wf an «)V*t rr>pinlory tract 
•a/rctwa Wfcwtd m « wvrk* by pah aad lewdeww m cV 
lower n*ht chert awf wader tbe n*ht Caatal marym The 
pal* an aa«kud »Uh cVitk and tever TW aetjaraca 
•< event* aad iW pbyweat hd*«* *aw*r*-cd the pw'm 
Uhrv ri ptearal rCu»*oa and dajcaoaev tWacarratru* 
Wt bee* dooe vth analn revolt* O* ad*»«n e* 
Wranatwm revealed praam**** of Iba nafct krmWr 
RTtiori wrth taariol tewVrarw on palpal 10a a*d p c ro—'m 
\ ^bereal mam merviin* daw award >*d lorward Irwm 

beaealh tb* brer mold btlth TW lateral mantra at 'be 
ttvrr w*a an mch below lha ccrta! marata TW dwit 
ahtiwtd jrvrttal ri(kt pocwnotWru fW while cr* 
count *r*d bttarvn jod a»d iVoyo and tW tempera 
tarw betwera normal •*> 04 Jmu«** for tha ficat eti 
The vim ti Bdnial TW aioota <hd wat ewatira nther 
IrcpWmr or r»Ov<nl forma af Taduwba faabdjljc* 
0*0) atler tb* taboo of talma cathartic X ray 
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PINEAL TERATOMAS 


With Report of a Case of Operative Removal 1 
A J McLEAN, MD.FACS, Portland, Oregon 


P INEAL tumors are considered to be of ex- 
treme rarity, and to constitute but o 7 per 
cent of all intracranial tumors (5), which 
latter in turn are the cause of only o 06-0 1 5 per 
cent of general mortality (20) Even within the 
assembly of tumors of the pineal gland, however, 
teratomas are rare, only 25 have been reported 
m the literature of the past half century, the case 
presented herein, a teratoma, is possibly unique 
in its range of histologic structure Tumors of 
the pineal region are not only difficult to diagnose 
(onl\ about 30 per cent of those reported in 
former 3 ears were diagnosed clinically), but even 
when antemortem diagnosis has been possible, 
therapy has been considered hopeless It is true 
that misdirected cerebellar operations have at 
times been undertaken (5), but surgery s attitude 
toward purposeful operative attack upon these 
tumors has been (Cushing, 1926,4) that “it is im- 
probable that we shall ever be able successfully 
to extirpate these lesions, in mew of their inac- 
cessible position from all points of view they 
are most unfavorable ” Such a therapeutic im- 
passe is always a challenge to endeavor, how ever, 
and m the past decade and a half surgical resource 
and daring has on 6 occasions successfully ac- 
complished the removal of such tumors 

REPORT OF CASE 

D F , a boy aged 6 years, was referred for examination 
September 20, 1932, by Dr Thompson Coberth The 
j r ® rc E on with complaints of headaches, \omiting 
and fading vision 

His birth had been at term, with normal labor but it bad 
required 35 minutes to induce spontaneous breathing He 
was jaundiced for 8 or 10 days in the first month of life, pus 
L ls c ^P re3 scd from his tonsils when he was 2 weeks old 
, I ™d “influenza” at 4 months and at 6 months, and a 
Patera! pneumonia when 9 months of age, a cervical lymph 
gland on the left side was drained when he was 1 year old 
e uad had almost continuous coryza each winter he had 
pertussis when 2 y ears of age, measles when 4 and again 
when 6 years of age, with the last attack a myocarditis had 
Been diagnosed and his parents had spent sei eral weeks in 
he mountains with him, preliminary to a contemplated 
removal of tonsils almost occluding his pharynx He had 
been subject to colic like attacks during the first several 
ruonths of life, he had had considerable trouble with his 
reeth, his appictitc was fickle and he was chronically con 
Mipatcd requiring laxativ es several times a week Cardio- 
respiratorv and genito-unnary history was negative He 
was precociously bright at home, had always been restless 
>n his steep His gait was normal and he “ ran like a deer " 

1 Pte*ented Wore the Oregon Patholopcal Sodet> Portland Apnl 
33 316 at*o presented before the Staff of the Good 


His best weight had been 40 pounds, 6 pounds under the 
ideal, but he had recently lost considerably in weight 

For the 3 weeks preceding his present illness he had often 
had sudden bouts of sev ere intertemporal and frontal head- 
ache with sharp prostrating pains, occurring most often at 
ev enrng and night, these had been ameliorated by castor oil 
catharsis He had become “nervous” (unusually quick) m 
his mov ements, his \ oice had lost its intonation, he had be- 
gun to stutter, “ after a few minutes' conv ersation he would 
be screaming almost at the top of his v otce ” The nght side 
of his face did not function as well as the left A week be- 
fore examination, after being given one aspinn tablet for 
headache, his vomiting at frequent intervals had begun, 
emesis relieved his headaches For 5 days he had had at- 
tacks of severe epigastric cramps, bad enough to make him 
“ rav e with pain ” , these spells were apparently independent 
of the headaches Three days before examination, his left 
eye had turned inward, and he had complained of double 
v lSion at such times as he could see, light hurt his eyes, and 
his vision had become foggy, with frequent total obnubila- 
tions For 12 to 14 hours he had complained of pain back 
of his left ear and high in his neck. 

Examination showed a small, dwarf like, well formed 
boy, with hyperkinetic reactions, and a good coat of 
sun tan Maccwen’s sign was positive, circumference of 
head 49 8 centimeters (nor 50 2 centimeters) , some sub 
occipital tenderness, without stiffness of neck Teeth were 
carious, tonsils were huge ragged bulbs that almost met in 
the midline, posterior cervical lymph nodes were enlarged 
Thoracic contents, spine genitalia (Fig 2a), and extremi- 
ties were not remarkable, abdomen was scaphoid, sigmoid 
gassy and the lower pole of the nght kidney was palpable 
Neurologically, lef t ey e and nght ey e were 20/66 with con- 
siderable concentnc contraction of fields (3/2000 disc seen 
only 8 to 10 degrees from fixation point of lijemim screen) 
Bilateral tyqucal choked disc, with 5 o diopters elevation 
but without hemorrhages Paralysis of nght abducens, 
and complete inability to deviate eyes above horizontal, 
pupils 6 to 7 millimeters in diameter, with normal reactions, 
left corneal reflex was slightly sluggish Minor nght facial 
paresis Remainder of cramal nerves normal Speech was 
spontaneously repetitive of sentence fragments (palilalia), 
and voice a flat monotone No disturbance of muscular 
power, nor of any modality of deep or superficial sensation, 
to objectiv e testing Tendon reflexes were equal and activ e 
in upper extremities but knee jerks were absent bilaterallv 
and 3 to 4 clonic jerks were present at the left ankle, a poT 
tiv e left Oppenheim was present but no other pathological 
reflexes Co-ordination tests showed some dysmetna of 
the nght arm, but no ataxias whatev er, minor nght dysdia- 
dochokinesia, spontaneous past pointing on the nght to 
the nght, considerable hypotonia, marked swav in Rom 
berg position, with listing to the left, gait with normal base 
but with \cenng to the left, and ultimate left fall Cranial 
roentgenograms showed sutural diaschisis, and moderatelv 
advanced convolutional atrophy no detectable calcifica 
tion of the pineal bod} was pre^nt 

The syndrome presented was almost entirely 
mesencephalic The supranuclear paralysis of 
upward movements of the eves (Partnaud svn- 
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SURGERY - OYNECOLGGY AND OBSTETRICS 


drome) Indicated the region of the interior quad- 
rige mi nal bodies the dymetrU (without ataxia) 
the moDOtnocras mice the ye«fag tod late fill, 
» ere primarily affection* of the anterior tegmen- 
tum the dyadododwidneaU pest pointJi* hy- 
pertonia, and absent knee Jerka arm cerrbeBii 
aymptocnatology doe to faterfertno; with the 
superior portions of the brachhim eoujunctirum 
embedded In the tegmentum tba doom, fardal 
pareaa, arid Oppenbrfm reflet rimfhrly Indicated 
eberTadoo* of motor projection tract* which here 
traversed tWa region. In view of tba sodden 
onset of Intracranial tension (yrmltlna d*Aed 
doc, he*<lacbc, Ifacearen a sign sn tarsi tflaschi- 
*£*) a fubnfaatfag obstruction of cerebrospinal 
OoW bad occurred the aqueduct of Sylvia* trav- 
erse* tba mesencephalon and fs of «ma£ caliber 
Whether the palibJla and central visceral criw* 
acre rettrded a* thalamic or hypothalamic did 
not trrodt alter loca fixation. Since objective tea 
amlcfOioo gave no support to symptomatology 
arising from atructnre* immediately adjoining 
the meatiKJp baioo, glioma was improbable age 
made cbolateatoma, and meningioma of the fa- 
d*ure,onhlefy macrogenitosomia pnecox appear* 
In only about 40 per ctnt of pineal turner* In 
malm, and lU absence would do« sneak against 
pineal neoplasm Although latrranration mi 
mat})? to Jfae right (dorn* tegmental and bra 
chiton conjunct! vum aiga*> tbduceos, Oppen- 
hehn) the opposite ride «• abo Indicated (post 
auricular pain, corneal refla seventh par mb) 
thh fcCaterality would sgnm favor a lemon lying 
dear to the midline 


A 4m(***u o* pa**] tamer wxa attlr and. if Ur tba 
■mttoa and praciw had bam talk ad over wtn tin boy' 
paiamt*, b* r *<and lW Good Sajoamm HoapitU Srp- 
laabaT J, xoj* By tba last ba w*a crflwi untnoal im 
nail bmont«*t* bad apraartd about both t^X«r dam, 
Irft Uaophtbalatoa wu praicot, nth left Opfxabaa and 
Gordon lad ngfct ia ru »bofly ambri t wt 

wpr&t « t» ttasd twafportrd, talliB* proropdy to Uw 
i%ht tn both twWswrs, m du>» or dywaatna «u tbae 


Id lb* absence of operative intervention the 
ttkinuta prognosis m ptoeaioma* b *o bopele* 
tV>*.t direct attack npoo the growth* would seem 
warrantable Palbatfcm might be undertakes by 
subtemporal decocnpraawn and roentgen then* pv 
(5) bat inasmuch a* such tumor* aooner or later 
prod am an otwtractive hydrocephaln* either at 
the Iter or at the tentccfel incmire, this procedure 
mat necessarily become wholly Ineffective csltf- 
matrfy (jy) even If initially powdble In tba 
present instance with a fulminating internal bv 


drocepbaha already aeD e»t*M*bed * tebtm- 
Pocal deaanpmafcn «u obviously Inapp&xWe. 
Subocdpfrai de c ompres si on h** uniformly tern 
£wmd pcomptlv fatal except fa the fcatmate fa 
•tance reported by Calms (j *) the mer hanWn tj 
this Utter type of fatality is readily percept ible-- 
ra the presence of unalkviated brarcuatk tm- 
«ion anterior to the tumor redeem cd preanre fa 
the posterior fott* could aerve only tn imjwa 
cavT tightly an> tbetoe caught within the ea- 
brace ol the unyielding teotonal irdtutr, tba* 
ccenpresrixn mesererphahe rate* even f ortho 
^ith consequent decerebrate rigidity tonic cwv- 
vuWcars, fatraoet^Tfastic extrsvasatwo and pre- 
cipitate exit ns a* atqoefae 
The possibility ol direct attack upon the pfartl 
region had been diseased fa hortatory jenentt- 
ti« fa the first decads of thk ceu tar y but ioij 
first saw the dmfc ai problem attacked w«h a 
practical determination which *occ resnlttd in 
an embamsament of dubious riche*, btarttfi 
yoratagfttnf operation ( j) at* obvlomiy too 
mutilating for serious corwideration. 1 Eran*e, 
haring had auccess fa removing c maidrigeminrl 
ttnaor through the poaterior foam, by trs ening 
r*Ut%i*tl*I\j the superior aurface of the cerehri- 
lam, adrocatrd (jj) a similar route far ridolo- 
mas but warn pevertbelm unsuccrssfnl ktci m 
ovtirpatlcg a tumor br thb method (rt) thb rt 
iwsme is at the bottom of a forme!, i» awglcaify 
narardous because of suspensory vrfas brtwm 
the cerebeflua and tentorium, and furthermore, 
dace moat pmeal tumors present Into the fadmii 
from above, the procedure advances upon the 
patboiagwail couditfeo from below the bnpactkm, 

I do not beSeTt the route has tface been used 
Brunner painstakingly worked out a omhienl 
tuned trial procedure fjq) heating tbe «a 
anebemng tbe occipftal lobe to the sinus kragfta- 
dmala, retracting the lobe, spflttfrg tbe pcateri* 
pertico of the corpus cnlkiaam. aod transarctiag 
tbe tentonum alongside tbe stnus rectus, that 
repcamg tbe tnUra roesencrpballc roof \ irioa 
mince modifieatwns and supplements of thw ap- 
proach hav e been used fa practically all wscce*rioJ 
evtirpauoc* since that tfme, as Is abewn in Table 
I The problem thereafter Lay dormant unfit tbe 
World liar had passed, when Dandy (d) baring 
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had difficulty with the transoccipital route m ex- 
perimental animals, 1 modified Brunner’s exposure 
so as to approach the region by a trampanelal 
nudlrne route, bisecting the splemum and trans- 
secting the lower part of the falx cerebn, he used 
this approach to expose one tumor and to extir- 
pate two In 1931, Van Wagenen (33) published 
his iranscorltcal route, and exenterated a pineal 
tumor successfully by the procedure 

Four successful extirpations have been accom- 
plished by the Brunner route, one by Dandy’s 
and one by Van Wagenen’s In addition, the 
Brunner route has been used unsuccessfully (pa- 
tient not living to be discharged from the hospi- 
tal) m 4 instances, and m yet another no tumor 
was disclosed though the operation was carried 
through successfully and the patient recovered, 
the route has furthermore been twice used m the 
same patient to evacuate a ghomatous cyst of the 
quadrigeminal plate (xo, Case 33) - Dandv's 
route has been used unsuccessfully in two in- 
stances, and in another the result has not been 
disclosed 5 

The detailed late postoperative neurological 
status of patients surviving the operation is found 
only thnce in the literature (Foerster, Cairns, 
Van Wagenen) The ataxias, and the extrinsic 
nnd intrinsic oculomotor phenomena which fol- 
low transiently, may as readily be attributed to 
release of mesencephalic pressure as to direct 
operative trauma, the frequent transient hemi- 
paresis may probably be due either to spreading 
venostatic edema of the occipital lobe, or to un- 
mentioned direct trauma to the vein of Trolard 
In the 2 instances in which vision had not been 
completely lost before operation, a permanent 
contralateral homonymous hemianopsia has fol- 
lowed operation — attributed m Cairns’ case to the 
necessitous ligation of the internal occipital vem 
(which drams the area striata — 12), and in Van 
Wagenen’s case to the subcortical transsection of 


kV L5 Pgwlblc that the bony tentonom In animals was the factor cans- 
bis Knom difficulties with the \ eins of Galen. 


nf ro k* 5 also been successfully used to biopsy yet another glioma 
me quadrigeminal plate by Fomter in 1030 to my personal tnowl 
1** .P 10 ^ the case has not yet been published. It might be added 
“fTe that Tandler and Ranxi (31) have also advocated this (Brunner) 
tn«m , wc "^ by 0 tentorial dural flap to expose lesions on the ex 
lateral tide of the basal mesencephalon — the only known feasible 
0U e untouchable great cross roads of the nervous system. 


Tumors* sloce this paper was WTitten (Benign 


Tv.LT" V4 w,c Aoim Ventricle of the Brain Springfield III C. C 
fcJ™ 5 s ©33 p 1 71) Dandy has reported 4 cases apparently using the 
approach to tumors lying within the third ventricle as wel l a s 
. tnuMpanetnl route and 8 by his transventnculai route* His 
|yu*t rations of operative procedure would indicate that in the transoc 
■ 10 4f. e approaches the region by a dural flap having its pedicle 

f mjdime and b\ IigaDon of the veins along the sagittal sinus on the 
t/fv ( y* n t half 01 the brain thus allowing gravity to r- tract the 
ncrnisphere and to drain material outward The position of patient 
*rid operator would be awkward but the surgical advantages un 
doubtcdly considerable 


the optic radiation in bis approach to the xen- 
tncle * 

Finally, the modem Brunner approach pos- 
sesses a still further advantage of almost ines- 
timable value, one which has not heretofore been 
sufficiently emphasized, this occurs incidentally 
in the course of the operation by the routine per- 
formance of what Naffziger (22) has called an 
“internal decompression,” through transsection 
of the tentonum alongside the sinus rectus, thus 
effectively releasing the internal foothold for 
counter traction theretofore given the tumor, 
and, in the presence of infiltrative or irremovable 
growths, offering surest and most prolonged relief 
from the torture of an obstructive hydrocephalus 

I am aware of no means other than direct opera- 
tive exploration which can at the present time 
determine whether a pineal growth be circum- 
scribed or invasive With the foregoing con- 
siderations m mind, the Brunner procedure was 
chosen for exploration of the pineal region, after 
ventriculography had given objective confirma- 
tion of the clinical diagnosis 


\ tnlnculopaphy , September 28, 1932, yielded clear cere- 
brospinal fluid under great tension, but with normal micro- 
scopic and serologic findings the roentgenographic exami- 
nation showed (Fig 1) symmetrical internal hydrocephalus 
without displacement, and a soft tissue mass projecting 
downward in the midlrnc from the posterior superior por- 
tion of the third ventricle Under procaine anesthesia sup- 
plemented by av ertin, a left occipital bone flap (Fig 2 b, c,) 
was turned down with difficulty, due to increased midhne 
\asculantj , the patient’s condition became poor, the ven 
tnde was tapped to release air and fluid, and the wound 
closed. The following day, he had a full blown right 
ophthalmoplegia externa, the only movement possible in 
the left eye was a few degrees of downward deviation, both 
pupils reacted normally, but were obliquely ovoid, and 
were displaced eccentrically toward the nose No evidence 
of hemiparesis, bright, alert, rational, but slept much, with 
Cheyne-Stohes respiration In 5 days the left eye had 
regained normal motion, and the ngbt could perform up- 
ward and downward mov ements Second stage operation 
was October 5, 1932, four groups of suspending veins 
spanning the space from the sagittal sinus to the occipital 
cortex, were heated or coagulated, one of the groups es 
caped from its ligature and it was ultimately necessary to 
use muscle stamps from the gastrocnemius to effect stasis, 
the wound was again closed. There was subsequent 
anorexia, intermittent periods of marked motor restless- 
ness, and complete unwillingness to talk. By October 15 
his weight had dropped to 18 pounds despite high calone 
diet, rectal feedings and mtrav enous glucose, he was trans- 
fused with 225 cubic centimeters of whole blood, nnd his 
hemoglobin rose from 65 per cent to 93 per cent. 

Third stage exploration was undertaken on October 1- 
1033 The occipital lobe was exposed, and after the final 
anchoring vein had been doubly bgated with silk and its 
tributaries blocked with silver clips, it was divided, the 
occipital hom was tapped, the lobe protected with saline 
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TABLF I— DIRECT Ol>rR\TIVE INTERVENTION IN T PINEVL TUMORS— Continued 
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l ' communication) con_i tine mcntlj of conncctue tissue, with Island.' of epithelial cells sometimes forming cists. The 

n | description of this teratoid would seem to make it not unhkelj that it aro*e from remnants of the fiber of Reissner which 

cept m normal adult humans extends from the subcormnl-«urul organ to the filum term male of the cord through the central canal (15) 


cotton and gently retracted upward from the falx and 
entonum by a broad ribbon retractor thus exposing the 
straight sinus and the \cin of Galen (Fig 3) The brain 
stem was found tightly compressed within the incisure of 
the tentorium The presenting posterior 2 centimeters of 
he splemum were transsccted, with subsequent persistent 
^cape of dear cerebrospinal fluid, no sign of tumor The 
1 orium "ras incised outward for 3 5-4 o centimeters 
Alongside the sinus rectus, up to the point of two large 
transstrsc \enous tributaries When the tip of this flap 
was retracted upward, the exposed arachnoid astern o\er 
Dng the pineal region was seen to be gra) and thickened, 
the portions nearest the junction of the vein of Galen and 
if ? tra,f >ht sinus bore a number of grouped pin head sized, 
whitened thickenings, which resembled arachnoid tuber- 
c es rhe arachnoid was inased, exposing both large lateral 
nbutanes of the great \em of Galen Underneath this lay 
3 hi another arachnoid layer and when this latter was also 
incised there lay exposed (Fig 3) the left lateral pole of a 
eomparatn ely smooth edematous, grayish yellow tumor, 
estimated to be about 28 millimeters in diameter The 
aliened left branch of the \em of Galen was adherent to 
13 mass and was dissected free with scissors without in 
to the \ ein Traction on the exposed pole of the tumor 
™n pituitary rongeurs showed it probably movable A 
portion about a half centimeter in diameter was removed 
or biopsy, and the dissection continued medially Inas- 
much as the tumor seemed to delis er well traction was con 
an< f a further segment, probably representing a 
mro of the total tumor was thus obtained- These test ex 
irpations showed practically no bleeding and had dis 
m Deo the patient but little though his blood pressure was 
D °u , rc P°rted as unobtainable his pulse remained at 140 
and his respirations were good Gentle intermittent trac 
non was applied to the remaining portion of tumor and 
'omc final dissection done with patties about the two lesser 
VC1IIS kalen, which were stretched bloodlessly tight 
° Ver j tc P tumor As cautious tractive pull was 

earned directly laterally, a rounded mass about 18 mdli 
meters m diameter was slowly dcliiered from under the 
intact taut \ems (Fig 4) During the latter part of this 
delis ery the patient had an oculogync crisis and his respira 


lions stopped for se\ eral seconds, but were quickly resumed 
spontaneously There was a minimal amount of \enous 
bleeding from the bed of the tumor on the nght, but this 
was readily controlled by' placement of warm saline patties, 
total amount of bleeding here was probably not more than 
3 to 4 cubic centimeters, the tumor bed was left entirely 
dry , the collapsed occipital lobe lowered into place, floated 
up with warm salme and the wound closed in the usual 
manner during the next 55 minutes Despite stimulants 
(caffein adrenalin) and glucose bis blood pressure re- 
mained unobtainable m the brachial artery, though his 
femoral pulse remained constantly regular at 120 per 
minute and his respirations 22 per minute. 

An hour and a half after defnery of the tumor and as 
final scalp sutures were being placed his respirations were 
12 per minute and labored, though femoral pulse was still 
i2o per minute Despite intraicnous lobelin, artifiaal 
respiration warmth and intracardiac adrenalin, the pa- 
tient's heart action ceased at 4 20 p m , 1 y. hours after 
completion of closure, and 3 hours after delnery of the 
tumor 


Complete necropsy was obtained (G S Path 
865), there were no significant somatic changes 
careful microscopic studies were made of pitui- 
tary, thyroid, thymus, adrenal, pancreas, and 
testis, without detection of an> departure from 
normal The brain was fixed in 10 per cent forma 
hn and examined, the operative field was in good 
shape, the occipital lobe showed no gross evidence 
of trauma, and the tumor bed was wathout hem- 

%***% L fV CS ,r re sl 'g hU > stained 

(Fig 5) Hydrocephalic dilatation and atronh\ 

existed only anterior to the entrance to the Sy Ivian 
aqueduct A normal but flattened pineal bod" 

fF? y dl by 6 g^ meters m dieters was found 
(Fig 6) pushed downward and backward to the 
nght, lying in apposition and just lateral to the 
























right fnperiorqtmdrtioninal body Tbepoateocr 
cotnoiUiurc ni intact, the habenular cccomiv 
mrt a m torn m Hi central pert all t«m <d Galea 
were intact. 
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McLEAN PINEAL TERATOMAS 



F% 1 ' c °tnailograms a \n anteroposterior projec 
4 5 / 10 j ln K uniform symmetncal hydrocephalus of lateral 
and third ventricles b, \ postero anterior projection show 
vng undisplaced lateral \ entncles a ith h> arocephahc third 
ventricle containing a rounded mass posteriorly projecting 
into it from above c, One film of a lateral stereoroent 
genogram showing convolutional atrophy with hydro- 
cephalic dilatation of lateral ventricles and of foramina of 
Vlunro, the anterior part of the third v entncles is faintly 
demonstrated, d, \ v lew showing filling defect in postero- 
supenor portion of third v entnde air is in both frontal and 
temporal ventncular horns and in third v entnde 


This teratoma has a more complicated structure 
than anj other described in literature available 
to me, structures denved from all three germ 
la\ ers are mdubitabl} present If a teratoma (as 
distinguished from a dermoid) be a tumor com- 
prised of tissue arising from more than one ger- 
minal la}er, many recorded pineal teratomas 
are entitled to their designation onl\ by virtue of 
small islands of cartilage or of smooth muscle 
within or about a tumor composed predominant!} 
of true pineal parenchyma in some stage of differ- 
entiation 1 (13), while others described m the lit- 
erature as “dermoid” (e g , 2 1 ) actuall} contain at 
least epidermal and mesenchymal structures, and 
should be denominated teratoma The problem 
of identification, however, is not so uncompli- 
cated as would at first appear, for connectrv e tis- 
sue is present in pmeal trabeculxe, the gland is in- 
vested with pia, has a neural pedicle, and, at least 

'Such turnon av these might itrtctl> be denominated teratoids 
■ 1 Contained comm, squamous epithelium hair cholestenn sebaceous 
glands adipose trnne cartilage lamellar bone marrow osteoid tissue 
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Fig 2 Patient 2 days before third stage operation a 
shows emanation and normal genital development, b and 
c are views of the occipital wound after two mten entions 


in certain vertebrates (calf, ox), smooth muscle 
and striated muscle (24) are normally present, 
human pmeal tumors containing fibers of stnated 
muscle m their capsules have been excluded on 
occasion from teratomal classification b} some 
authors (26) In gliomas, Bade} and Cushing 
recognized the logic of accepting the predominant 
type of tissue present as indicative of tumor name 
and tumor behavior, if such a practical rule were 
adopted for reported pineal teratomas, several 
could be excluded from Table II 

It is probable furthermore that not all tumors 
reported as pmeal teratomas actuall} arise from 
the pineal bod} itself It is true that teratomas 
mav actuall} arise from within pineal substance, 
and that pmeal tissue is then found embedded in 
the walls of the tumor (2), but Ewing (S) men- 
tions that in cases of “pineal teratoma” a normal 
umnvolv ed pineal bod} is sometimes found, 
moreover, in the case under report a flattened 
pineal bod} of normal structure for the patient’s 
age was found pressed backward and downward 
onto the right anterior quadrigeminal bodv and 
free underneath the tumor itself Teratomas of 
course, mav occur elsewhere within the cranial 
cavit} than in the region of the pmeal (parahv- 
pophyseal, occipital, etc) and dermoids— often 
containing ciliated epithelium ( I7 )-are not un- 
common throughout the midlrne craniospinal 
axis, but one enters an exceeding fascinating 
field m tracking down possible ongms for what 
rna} be termed para-pmeal teratomas, such as 
the one herewith considered 
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Fig 7 Photomicrographs showing the variet} of tissue 
comprising the teratoma a, Conum and cormfied Ia>er of 
squamous epithehum b cihated epithelium, c nest of 
ganglion cells at edge of glial island— a blood \ essel is in the 
lower left field d sebaceous glands, e ependymal tubuliza 
tion of marginal glia f choroid plexus g small bronchus 
with cartilage islands, and areolar tissue, h, adipose and 


connectne tissue with segment of island of cartilage, l 
calcosphente m cartilage, j osteoid tissue, L smooth and 
striated muscle near bronchiole, 1 interlacing striated mus- 
cle — note abundance of cross stnations, m, oil imm ersion 
of cross stnations shown best m oblique fiber near top of 
field, n astrocytic feltworh m bod\ of tumor o adult 
ependymal lining of microcyst 
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Several at tbei* (outpcwdrfnti) occur inn u* (ioml 
aspect, »berc a tddniLai to lb* diocotd plex** erf the tfatrtJ 


I-, wtudi, omnf to tl*« nrjtB| ptjki erf 
derelopwieat h * dl they iho» a dderaat nmk, 

/*m r»>n or fcw COafoudcd wtik caci other TW mat 
WtenoT frf U« * tb* p*r*pty** Fotftnoi to tb* 
data trarw. eraais tbtte ut t»o po aw fo i * dtrereicali \» ti* 
<beacqil»lic root both correctly terracd frap^r**, r*r*t*J 
ov**na. c« penal or**®* Both «i*nr itudoay to [«■ 
tin*** the *nl and tlxjc ocamoc dnrcllj leriaih the 
lljm in th* rnnVQ* Us e , derdopto* tkr» radewrotary 
min ori*n erf uaerruin at*i» bet probably u ejt m 
each c**e TV* idraiily of tb* ttracture «*y *>a*y» be 
tkrerwxned trace, u» ceatial eocwctKc* 

In the ocfc*cr**-t, bab*», and rvptda both r^rin 
re awwlly pitteM ud «>• ot tb* otier nay altaia bwh 
degree erf tkrr k f « o*n t, in •«-* run reariusj m teogtit 


ernay *16 

. . ..... i nemtif 

thrrmn embrjoo*c ttfe, tad a other* ifprtm* n *j j 

leaned ornn a tb* *doii Tin i* tb* crcWct*** r 
tremitem the optical Mtcuv i* indicated by the peevrra. orf 
f-meut i* « b»t nay b« rr«t nut irtw* In tk* *eW 
rt-.Kne. tb* ep*pky*a p~ — r through ahwu tmeaec a 
the *u!l awl Ada the orlaea, where u» Unmaal or*jLD 
t* nubk The kiabeit drrrkpcxTit ti reached *ia^ cer 
tun hard* ( g litftm a pcocUtt') when the terras*} 
organ In ta aodtet, the panetal fcoam, formed a ttw 


pifamted tetraa, *c*3r* ot tew wiaahJt kri*, i 

ilr% rlopeil om r^aecta* tb* Icraxiwl organ Lk tb* 

bain Abort ti* t*. th* auriact, U staattd Vrxrryarm 
acai* aarroaockd by nrw orf aawdVr afWrftM can. nwJung 
ronaptewaw object oo ti* head* at the** torn 1* bod* 

aad raamamh the rpentyah a rrdorrd to tb* farm orf tb* 
aocaBed pi*c*J gV*l pvibrd bach ward hat* marapaaJ 
pcattloa (sod deepc) by tb* growth orf th*r part* 

In human devekproent alrooat all of these d»- 
teTtlculu, which sometimes Indeed become race- 
mow ate hned with Kane variety o£ cuboid or 
cnittmaar epilhclhrm analogota to ependyma, and 
may at time* attain dba upon thdx free rurfacej 


( \t ) reported tumore orf the adult human para 

phyt - 


pnyib are remarkable tor their timple htatoio^kal 
atroctnre (ty 1 1) compJeaty of rtrocture m aoch 
third ventricular diverticula ti eocoontered 6e 
velopmentafly ouW when appoaitioo to ectoderm 
u again attained (eye, hypophyaa parietal e%x) 
Alexander ha* described a mjd habenular nodule 
In 5 per cent orf human embr) 0 * ( ) coerwpood 
ms to the mammalian corpuaculum panetale 
(Krabbe), a poanble veatige ot the more anterior 
epiphysial thmticiiltrm first deacobed In human 
being*, I believe by MibalcorK* ( 873) I am 
unable t ascertain definitely whether the tumor 


under trpert aroae from one orf the lateral Faired 
prtroanmiawjsJ or*m* (jj) or from the cud 
habenular crrrpujculnm parietale. bat. from mac 
ro»copic exarmnatloii, iudme to the latter rm 
the internal hiUoiogical ttructore orf the corpc*- 
culum is unknown to me. The conipo.rati e and 
human embryology (and histclog}) ot the jWne*] 
body ltseil afioro* no ul Unable due for the de- 
vdoproent of teratomaa A continolng cncotn- 
pheated proliferation orf any orf the four testjgiaJ 
atructurea orf this region (corpascuhini, pineal, 
precommissural orgaos) li therefore twafflekm 
to explain a trigennlnai layered tumor 

However since moat of the (hencephaSc roof 
itructures are midkne, or Immediately shot it, 
Cohnhenn sinduslooal theory might operate here 
with peculiar force and, through the enfolding orf 
epithelial veatires, could explain not only the re- 
gional dermoids, Qpocnaa, choleateataam, and 
coboido modnous cysti, bat a bo by more primi- 
tive inclusion orf totipotent bUitutntm, men ac 
count for the occurrence of teratoids and tmto- 
maa The atimulus to proliferation would be 
under tins theory aoroewhat more obvious here u 
a cootlrunng process than in the often delayed 
development of moat other pareodnmal neo- 
plasms — for indeed 75 per cent orf pineal terato- 
ma* are found to occur m pre-adolescent* (Table 
II) their croda! relation to the tentorial Inchure 
causing them early to become manifest. 

Another possibility remains to be coauderol 
that orf paeudogestatW orf a fertlhred fihal polar 
body A ska nary indeed hu even reported a pri- 
marv dwno-eprfthebocna orf the pineal bodr Thu 
powtahty might have had pecuhadr eftetrre 
torce until 19*1 for until that vear all reported 
teratomas had been found solely In males* Lore, 
however at that dmc reported an undoubted 
pineal teratoma which had occurred 1 i tear 
old giri (8) Of course to confirm lfendeino 
male sec hnked character pineal teratomas odd 
hi et be demonstrated as occumug in al»wit 
prueratlon* orf males, transmitted through on 
affected females soch demonstration has not 
been brought forward Ferguaon, bow ever Hu re 
cently demonstrated presence of proian A “V the 
urine orf males (9) with teratoma test a* whether 
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this be a reaction common to all teratomas is y et 
unknown Moreover, SUberstem and Engel be- 
lies e that thev ha\e demonstrated an estrogenic 
substance in the normal beef pineal bods, In the 
present case no tests for prolan were made, illu- 
minating though the\ might ha\e been, indeed 
1 was delighted to confirm operativelv a clinical 
diagnosis of tumor of pineal region, let alone to 
attempt pobshing the diagnosis b\ prediction of 
the precise histological characteristics of the neo- 
plasm 

Since there is no conceivable possibility of se- 
men coming in contact with the pineal or with 
primitive mclusional o\a dormant there, it is not 
necessan, to consider non-coaetaneous genera- 
tion, as one inevitabh must in ovarian or testicu- 
lar teratomas 

SUMMARY 

A case of parapineal teratoma is recorded, this 
is the first removed operatively, the operation 
"as not clmicallv successful Operative proce- 
dures, tumor classification, and possible origins 
of the tumor are considered 

Grateful acknowledgment of criticism and aid is made to 
Drs Charles Manioc c, Albert Mathicu Ham Blower 
Matthew Kiddle, Louise Eisenhardt, and George Snyder, 
Miss \\ anda Templeton assisted in the histologic work 
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STOWERS BLEEDING OR DISCHARGE TROM NIPPLE 


THE SIGNIFICANCE OF BLEEDING OR DISCHARGE 
FROM THE NIPPLE 1 

JAMES E STOWERS, M D , F A C S , Kansas Citv, Missouri 


E DUCATIONAL propaganda for the pre- 
vention of cancer is responsible for more 
women seeking surgical advice than ever 
before Bleeding or a discharge from the nipple is 
not infrequently one of the symptoms that causes 
an anuety on the part of a patient This syrop- 
t°ri is recognized bv surgeons and pathologists as 
indicative of pathology in the mammary gland 
nut unfortunately its significance, as well as its 
bearing on treatment, causes conflicting opinions 
Topic stales that, in a few cases, loss of blood 
rom the nipple results from benign mtracanahcu- 
ar papillomatous growths but most frequently 
e blood results from an endocanahcular den- 
ntic carcinoma Adair is of the opinion that a 
, r 1 bloody discharge always is indicative of a 
ac ? , C£n ; <anorna Deaver and McFarland mter- 
fi °°^ ^ rQm *-he mpple as being attributable m 
majority of cases to papillary' growths or to 
gn mtracanalicular papillomas Lewis be- 
rm) , 3 rerohemorrhagic or brownish discharge is 
» du ? to . ma hgnancy but is associated with 
ad papillary' cystadenoma and the 

siders t"n U . C t JT e ot c ^ ronic mastitis Saar con- 
bJfrrfm f , re ^ 110 relationship between a 
ourh i T 1116 m PP le and carcinoma Green- 
Bom- " , m ° ns re Port 20 cases of evstade- 
the m'nni 11 °i there was a discharge from 
nam d! f nd 3 of thcse TCrc found to be mahg- 
imn 1( . r i,.,„r m , an , regards cystadenomas situated 
blood m n)i C un< ^ *- bc ni Pplo with a discharge of 

potential!^ 'm-lf 4§ t0 4 ? Vears of age as be)ng 
hloodemvi f ma j g F lnt - f rom their inception 
cases of n m Und ^ ess tban 1 P er cent °* his 

the ntnnlV ’u° ma ^ ie breast had bleeding from 
Pable i lln ,„ ls Precticc is to remove every pal- 
cliarrjc bom .l” tbc ! )rcas t regardless of the dis- 
Ihc tumnr 1 C ni PP^ c ar *d to make a diagnosis of 
lion His lmmcdiate fr°7en action at opera - 
ln the hmio ICS cal that a Patient with a lump 
which has nm ? nd a discharge from the nipple 
has an go 7W , r 1<H:n notzc cd longer than a month 
k ion JonL. CCnt cbancc °f having a benign 
’h'diarec recent rev icw of his cases w nh 

0 P c m!ti} he f t m Pple that have not been 
run no more n-t ) f C , on ™ C(:d that these patients 
Tr °man with ^ developing cancer than does a 
Chcatic Z r Ch n ec (o) 

L'n-arj oftheRr, ^ m tbeir recent book, 
asl differ m opinion with Blood- 


1 Read before the \\ term SarpCal A *ocisli m St Imu: Mi s uri December 


good They discard the old nomencliturc of 
chronic mastitis and chronic cvstic mastitis and 
offer an entirely different and new classification 
This is based upon conditions noted in the breasts 
as mastitis which are more physiological than 
pathological, and those noted with cists and 
papillomas that are distinctlv pathological The 
physiological tvpe of breast thev call mazophsta 
the condition being found in some form in all 
breasts up to the menopause The earlv patho 
logical state of the breast thev term cvsliphorous 
desquamativ e epithelial hyperplasia, which in the 
literature m the past has been known as senile 
parenchvmatoushypertrophv (Bloodgood),Schim 
melbush’s disease, Reclus disease, and chronic 
cvstic mastitis This condition begins in the 
later 20 years of life and there is found either a 
small cyst or numerous small and large evsts As 
the cysts become older, during the late 30 or 40 
years of hfe, there can occur certain neoplastic 
changes without an\ clinical indications or sv mp 
toms noticed bv the patient Possibh the first 
unusual symptom occurring in this stage is a dis- 
charge of serum or blood from the nipple with the 
appearance of an increase in pain This w ould be 
indicative of a single or multiple benign papilloma 
or a carcinoma The supervention of the neoplas 
tic change is not a necessary consequence, and the 
cvstic condition mav remain in the pure stite 
These authors state that 1 carcinoma mav arise 
in the apparentlv single cvstic lesion, in the gen- 
eralized mulUcv stic state, and m those localized to 
a single duct, its branches, or acini Malignancv 
appears about 25 to 30 y ears after the incidence of 
the cystiphorous stage and develops in small 
cy'sts in 20 per cent of all cases of carcinoma of the 
breasts They further state that a carcinoma mav 
originate m the ducts of the nipple w hich presents 
characteristic findings of a small, not verv malic 
nant tumor, giving a spontaneous discharge of 
blood from the nipple with earlv ulceration This 
tumor most often anscs from the duct epithelium 
and, according to Mun, is the cau=c of I’aget s 
disease When the tumor is lmmedtatUv beneath 
the nipple, there mav he an earlv fivntion and rc 
traction of the nipple and blood mav lx the verv 
first svmptom 

A discharge from the nipple mav occur in the 
newborn It is of a milhv character and is i'«o- 
ciated with bilateral hypertrophy of the breasts 
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SLTRGER1 GYNECOLOC\ AND OBSTETRICS 


LOSS Ot URINARY CONTROL ASSOCIATED WITH RELAXATION 
OF THE VESICAL NECK. 

A Moohied TEoiMQtn! ro» It* Tsaatm wt 
»L\HOX DO DC LASS, M D r ACS Cix ux Uuo 

I \CO\TIN ENCE o t urine b frequently a ►►ch- 
elated with the trsuim of childbirth or some 
sort of dystocia The degree of the pa dent * 
difficulty range* from the lew of small amount* of 
urine upon coughing or meeting to complete in- 
continence mith constant soaking of the patient * 
clothing with urine. Thb a often but not ahr*\ i 
iJwdated with cystocele and rehustion of toe 
urethral floor Cyiu»copic mmlnsiioo uauaHy 
mesds a symmetrical deformity of the sphincter 
at the vesical neck showing a defect at the poste- 
rior or vaginal side of the sphincter (8) Operative 
treatment alooe b of any avail. 

A Luge number of method* ha e been proposed 
for the treatment of iimay incontinence of thb 
type (i 3 io ii i ) and have been employed 
with vaxj lng success The KcBv method has been 
the moat successful procedure In Urn type of in- 
continence and b usually auffident to cure the 
a erase case of relaxation of the vealcal neck The 
anatomical and fanrlwnal relationship of the 
internal and external aphbctm and the nnpor 
tance of the fascial support have been ery 
adequately discussed in the papers of E L \oung, 

Bouncy \Vatson. and other* There are however 
certain case* witn marked thinning of the bladder 
w*B at the veskai Deck, i the rite of the internal 
and external *phincten (usually laefbtmgubhahle 
irom cue another at iteration) in which t a 
\er> difficult to implicate the relaxed tissues of 
the redundant esicaJ neck sufficiently (about a 
Penex catheter) to Insure the competence of the 
sphincter The difficult) lie* in the fact that only 
vef> small superficial suture* may be taken in 
placing the maltreat Kit ares employed In the 
Kelly technique and unlesa extreme care n em- 
ployed, there a danger of penetrating the vesical 
raocoao, with the mbeequent danger of the devd 
opment of a fistula, moat Lroubieaocne and tm- 
hamsam| amdent 

'.These considerations ha e resulted m several 
failure* of complete functional cure following the 
Kelly technique, presumably due t the fart that 
the p heating ititcoes were paced too superficially 
and this in turn due t the fact that there teemed 
to be do muscular or fascial structure worthy of 
tbe n*me to *otirre adjacent to neck of the blad- 
der Tbe plan suggested itself wherein the tames 


surnxmdiDg the vesical neck might be thickened 
sufficient]) to permit the plKattng rat arts to te 
passed more boldly and deeply br ThrW tlr-g nw 
tiss ue^ Thb a as effected in the employment o( 
Krperimposed puraestnng suture* ongbaDy em- 
ployed, b\ Genufl) and Saenger to reduce the 
bladder a all In large attenuated cyitoceles The 
prime purpose of thb proerdarr however is to 
Insert a vahe Eke bundling of tbsue at thekrser 
margin of the emcal neck. 

This method ma# devised after two unsocrcwfcl 
attempts to cure a case of relalrrefy limple post 
pnrtinn Incontinence. Thb patient wt* seen first 
oo November 13 J933 

51* u petsupsr*, while, >f«l *4 years, *b W 
b«n wibjrctfd to fcoeiEitod brttch ntrsctux pt- 
crd»rt 6 nealh* fwrvWosJy «wt imcr Ihen Wd lad a 
plrtt dmrnal urnaiy * 

Oa mmi(ra U 

rriwnd Tbt aasl *ph*»cter »_ 
cerra showed UcersUesi wok 
ww» fairly Wigs cynocrfr lbs 1 
■ Ikcmu Thaw wmi atker a 
th* airlkrsl o rkica but tba was proved by md sc 
li* omha Tbe fends* was m rrlrurcwm, reaeby 
■enable It *1 sorad is n «ad ccauKrary 

O li iWw K trwdwii k*^j* uiicaa! na>» ■» « t*wic, Vi* 

Madder awbalord aad «d asccd A Peorr catbete wl 
placed n Lka Macklcr aad keDy aalliest aatem wnt 
placed pheabnf Ike oeek ol Lba Madder anlerw la lka 
l “dnj erf Ba ser calbrter Met waa wrfhdrsaa bebre 
Ike vativi was tad Thu santwrad tka eeeaaJ wck 
ratkrr markedly taienoe cerfparrkapky u deaw, tka 
bacu beng •atared m wpania layer Tb* aietknaaa 
ranMittd and adeancetses f at tbe oretkra waa fwkrart 
after Ike neotr erf fa hk, koraeskoa desealabaa t*w* 
mada abora aad lateral » lka uirlkra] ocikce Tka delect 
ass ekwtd arth ralerrcpted ckreemc catfnt ajlaiu Tka 
esol c aj e u a aa aa lur e d ailk nlerrapted mtswl at 
dawaac caJiat ^ Tfce palmar waa atbet iraed bt- 
qewntly and ber unary coctierf aa atrawrrd wt 
as not corapin even ebmnt bar Kay ta bed Ck d a^ 
tkarjra frtaa lba boapatal her coattol ataa farther aaiSK erf 
botlbaa as mil cooaAerabla istrrnstteot leakaia nnk«» 
laatUy 

i tbe remit aad *m aait 


r qail 7 014 Op ennaaalim taer a 

cyatcrela repair well bealed T to *et ~** 
an&ca wsj rathar (kilted »ad aenaed kija f r»*** *f **, . 
aoaad Tka atefm u 1a raalpawta* and w»* ("eiy 
movable There were do biers! names Tb* patlfl b ad 
tlramaJ anmiy m oaines ci aerfr GmenJ) »be eetawre 
bn amt parftniy al rj*kl J aba tP* «P ® °* c * *•“ * 
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I ‘g 1 Diagrammatic Men of pursestring m silu show 
mg sutures placed in the vesical neck. 

lugh level The urethra was dissected out and Kell} 
mattress sutures of chromic catgut No i were placed in 
the musculature above and below and deepl} into the 
lascia overlying it. The urethra was covered further b} 
two interrupted sutures narrowing it anteriorly toward the 
urethral orifice Sc\ eral interrupted sutures vv ere placed in 
he fasaa posterior to the \esical neck giving the bladder 
an 'i P r „ e ? umabl y the sphincter mechanism additional sup- 
port The mucous membrane and fascia were closed in one 
ayer with interrupted sutures of catgut No i This mate 
Ml was used in very small round needles throughout 
r fill Was ca theterreed every 6 hours and a retention 
atheter was not employed at any time The patient was 
sept in bed for 2 weeks and was discharged from the hos 
P 1 al with her condition essentially unchanged Her 
urinary control was unproved, but there was slight and 
J 0I *“ nt leakage After her return home, her condition 
ai ed to improve Unfortunate!} , it is unusual for urinary 
control to improv e after discharge from the hospital More 
rcquently, at a later date, incontinence mav recur follow 
ug an apparently successful operation In view of the 
■^appointing result it seemed advisable to attempt some 
ng else in an effort to restore the competency of the 
phincter mechanism It was decided to attempt 
produce a v alv e or obstruction at the \ esical neck 
lima operation A median incision was made through 
tner dense scar tissue overlying the bladder and the 
ucosa was carefully mobilized, leaving a rather thm 
ascial investment covering the vesical musculature 

r "° superimposed pursestnng sutures approxi- 
mately 2 centimeters in diameter were placed just 
anterior to the vesical neck as demonstrated by 
he pull” of a Pezzer catheter The first suture 
" as tnvaginated and tied (Ftg 1), after the man- 
ner of Gersunv and Saenger, and a second purse- 
string suture was then placed immediately over 
he first suture and likewise mvaginated This 
narrowed the bladder from side to side con- 
siderably Two Kellys mattress sutures were 
Placed immediately over the superimposed purse- 


^ ^ ' /X _ 1 i 

4r lv> 1 



( V*- , 


Fig 2 Abov e Sagittal section showing position of purse- 
stnng and Kelly mattress sutures Below, Sutures tied 
showing invagination of thinned out vesical neck 


stnng sutures (Fig 2) The Pezzer catheter was 
withdrawn, being carefully stretched over a 
stydet before the mattress sutures were tied 
Patient W’as returned to the ward and was cathe- 
tenzed every 6 hours for 48 hours 
She started voiding spontaneously after this 
time and was entirely continent from the date of 
operation She had not the slightest leakage at 
any time m bed She was completely continent 
when she got up on her fourteenth hospital day 
She, however, had slight leakage upon coughing 
Cases of an attenuation or atrophy of the muscu- 
lature structures surrounding the vesical neck 
may be susceptible of attack bv this rather simple 
device It suggests the production of something 
anaiagous to a median bar in the prostate repre- 
sented diagrammatically in Figure 2 1 

We have not had the opportunity of inspecting 
the vesical neck since the operation but evsto 
scopy will be done 3 months after operation It is 
dangerous to subject a recently repaired sphincter 
mechanism to the dilatation incident to evsto 
scopy It is quite possible that the mvaginated 
tissue inside the pursestnng sutures may atrophy 

L at ^ c n0t be 50 complete 

-K o*Z ’■£ .ter v umc ' s 

competency of the^esSferter^chMBm m 
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tt* Oflsteddsct Mk reUiscrJ ifcm« lYmlurUl 
rousd ctfl in&hruUr» DiLUmo ci docO m noted i» betk 
pei yhet a l **d ( rmi n*J dacu 


It very ibortlr disappear* b> cleanabig the nipple* 
and the appficatioo of protedh dresringi It 
may be cmnpbcuted by infection*, abscesses, ar 
erysipelas xith ultimate death 

In adult*, a discharge from the nipple mas be 
Krona thick grerobh,* hi tfab or of * blood > char 
acter 

A *nou* discharge tt anal)} unilateral and 
maj occur with infection of the doct* of the nipple 
It* p rose p ee ibould be t came of anoetr par 
ticulariy a hen a tumor a discovered m the tame 
breast as such a dacharge often actnmpsnir* 
eual^aaocy A portent with tha type of discharge 
a oil do other mahgt*nt findings should remain 
under constant otwm»t«i until the diajpwcs of 
malignancy can be definitely ehmmatrd 

K discharge of a thick, greenish material from 
the nipple axtrri m young mamed wotnen who 
hate home children It mnalh h bilateral, *s aot 
spontaneous, and m earned by the retention of 
■corea ns w dilated ducts foOowtng lsctatwo 

K xbiUsh discharge nundating mdk is asso 
dated xith the more or «-* rare tumor galaeto- 
cele Thu u painle**, arannacnbed fluctuating 
doughy tumor occurring with tart* two which can- 



r>* Dialed doct tih am* of «a*lr byer mix r 
am* » i X’* ™* epuhebnn rrtnl Wym thick h p*SiJV> 
ns* CTc (<xnd ta asncToos mcihm 


not be ety easily confused * lib anr other patho- 
logical condition b the beast. The i1W±*ijt 
may be iU( cfoe to pm, or in me casn, to 
roassrs of desquamati c epfthehal cefh 
Discharge ol Wood bom the nipple «*> ha 
traumatic, a easily reccgniird be the hfattsv tod 
on examination there fa evidence of ccchynwia 
In determining the xtent of the bhin t the 
breast, aasatance may be posubfv obtained by 
traitsDhmiliialloa 'should a hematoma be ptts- 
ent auch an examination reveals * ctaracterfatSc 

S dty irregula in outline more deow b areas 
a i others a th very irregula edges stock 
gradually fade at their margin*. These fio dl n p 
may j>ea»si for as long a period as month* Bi 
companaoo the shaders cast b> carcinoma ■ 
usually much lighter fairly homofeneixn, with 
more regularity of its edges if cancer fa *r' 
pickood further investigation afaoaki be made 
Pajalkwna* are ptnbahlt the most freqiwt 
causes of bleeding from tic nrj^ile ocrumag 
irmalh in the fate to or esiriy so year* fhf The 
prmapwi ettologjcaJ factor in the de ■dopmeot of 
pa pdlocoa* u conceded to be some form of Irrita 
ttoo either stagnation of the content* of duet* 
foOowing lactation, atagnatwo 0/ desquamated 
epstbdba) ceils, rmcro-organwens, or posswl) 
trauma ripaDoenas of the breast can drw ppear 
aa anr wart, and spontaneous cores have tor* 



STOWI-RS BLILWNG OR DISCHARGE TROM NIPPLE 
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Hr j Dilated duct to kft is filled with blood Dihttxl 
duct to right show* broad ba*c, >ckn> ing papilloma 


reported It is ten doubtful however if the pap- 
illomas actualle disap(>ear It is more lihcle thee 
become quiescent with an absence of discharge of 
blood from the nipple and all other symptoms 
until possible \eirs later when semptoms again 
begin to appear 

Another breast lesion producing a discharge of 
blood from the nipple is Bloodgood s “Varicocele 
Tumor of the Breast This mass is found to be 
single, multiple or to lie present with other palho 
logical conditions Patients haeing this condition 
arc at the menopause or ha\c passed it The tu- 
mor is characterized be a doughe and worm-hhc 
feeling, is painful and tender The discharge from 
the nipple is grumous brownish material e are ing 
in color When this condition can be recognized 
chnicalle, an operation is not indicated 

The carle recognition of Paget s disease and 
the radical remoe-al of the affected breast affords 
greater success in the treatment of this condition 
Although the pathological process of Paget’s dis- 
ease is slow, seldom infiltrates and rarely metasta- 
sises, a carcinoma eere frequently exists in the 
underhang breast without am of its usual clinical 
symptoms or findings Herlzler has found that 
cancer of the breast follows the onset of Paget’s 
disease within 2 years and usually within 1 year 



Iir 4 Dilatation of duels and epithelial hypcrpk'ia of 
duct* but no extension beyond normal coniines The cpi 
thdial hyptrplaoa and liypercliromatism bc*pcik carh 
malignance 


A thin clear, serous straw colored fluid occurs 
onh in the ceslic forms of sarcoma According to 
Gross, it is present in 10 per cent of the cases of 
sarcoma The large size of the tumor its circum- 
scription mobility, lobulation, clastiate, and the 
lnston of its rapid growth scree to differentiate 
it from carcinoma and, as a rule, from pure adeno- 
fibroma In this pathological condition there is 
no metastasis to glands no adherence to the skin, 
and no retraction of the nipple 

A spontaneous and intermittent discharge of 
blood similar to that seen with a papilloma mas 
be produced be a duct carcinoma or a carcinoma 
that arises from terminal ducts and acini com- 
bined The discharge may occur at mtere-als of 
weeks, months, or years and its character is no 
indication of the ts-pe of the disease present, malig- 
nant or benign Pain is always present in these 
pathological conditions, eareang m extent from 
a mere discomfort in the breast to the see ere pain 
of distended ducts 1 


The diagnosis m the early stages of both benign 
and malignant conditions is often hindered be the 
absence of a demonstrable tumor In a case of 







1 W 5, L*JW ctwrpoaad pa p t O o ea a tucfc to locnd hi 
dikt»d duct It mmnii about 1 t» tmtha tmtaacte a 
diameter There ru mo crfcWxct oi nahra a acy 

bleeding from tie nipple ulth no palpable tumor 
promt b the brojt, the roentgenogrrphk find- 
ing* being negative, ooe cm cooautk th*t a 
papClomabpieaenttaonoof thedoct* The era ct 
location of a papilloma can freooently be deter 
mined by locating a tender point and exerting 
protore on it, when blood b rrpreaaed from the 
nipple, When the papflloeaa b palpable It 
appear* to be very elastic, elongated, b freely 
movable and taci« the hardneai of a carcinoma 

The variance of opinion regarding the rfgntfi- 
caoce of bleeding or diaebarge from the nipple and 
Ita bearing w treatment bid to a review oi the 
record* oi aD patient* a Lh breast coodltion* that 
had been treated at Reaearth Hoapital the pa*t 
tevend tear* Oar rtudy revealed only o ease* 
that had at *ome time during their HI meal couree 
noticed Heeding or dbdmrge from the ruffle 
These patient* acre operated upon by Tarkxa 
member* oi the Hall and the *pedmeni removed 
at cperatioo mere examined and reported upon 
by the hoapital pathologbt. Dr F C Ntrr 

CU*a Ho«p<taJ N Sj474 Un V TV ayrl 44 
yaaa, j faTfianoea Dwcharaa bad teen atAicrd ht*n tha 
r*bt atppla for weeia, tha ajacharra t ir*t nxecbtma 
nil . tiler herrmoc blqad ti m e d Th* atppi* aa Mr 
and orxkr rt the patieat could fat mall raaaa hick to 
aot trader A anpia ampatalxw tJ Lba bunt to dona 
Pathoknral murataanoa mailed all oi tha dart* la ba 
awjtodly dilatad and Cl lad rth L*kt pre*, aoit, patty- 


hta natter About the* thare *aa locahred ccaracctn 
tmaaa peuWermtMo bat no Cy$t canttei Vctxna » 4 ~ ■ ri 
irrat daSrauoa ci penrfcral and UJnoaal d»rt» ni rt 
tAjord a tu t lj um but do aacnitwa liocnd ctS xiflualaa 
aboct aarna dort* aad aaui (Fig ) 

Thu case reproent* the typical patbologxaJ 
change* of chronic eyrtie maatlti* or awch 
Che* tie daaaifie* a* eyatfphcrcn* desquansatrre 
epitheflalbyperplaiia 

Ca*a UoapOal h 7147J Ur*. E II awd 17 
yrara, wuh child ajnf fl A tamp had beta aotxta to tie 
oght beaut fm 8 woelha, mni » lh* njW almlrW 
■nlimlor yaar aad “poruicit dmharft hern tha 
rrpfi* foe 5 weri« She had bar* treatrd rth ihathetwy 
hoc afpbcalkwa, » lethal dreamt*' aad bataam a/ Pa* 


Imoeu btd at the agpia tied hia atroda could ta Ml 
radwtot ootwaid tram the tnawc um At oprratj oa 
caaleCtacnj 1* dooa TWra <m aoted f.m w drrah la flmd 
of gruel to " lmi ul e a t* character aacapcaj mto the mo 
m fjo» the guadalar aCrartare h aoeo* cat arctwa* 
<J the bcea*t rrrtaled tacJnpla btoe, dace tie crtO 
H xjL Oc o pataJr than it ko» ad e rona oi the Zbr xa tha ae 
alrm ol the brrajt aad eml C7*t*. rW7*a coeaakr 
ahiy m *cra, bned ith cuhcadal efathetac-a arhn ^tn w* 
arcaa *ra aa nua l tayaea thjcfc No endcnca rf cnahnaney 


waa anted (Ftf ) 

Cam* j lloafatalNa 8 jj 1 lln C H a yd j 
axamed yeari, aad b»» 1 ckiire* Pitxat cmtaaiieo 

oi marled latermiCteat I nAtam a the left tar^ aeroj 
naj about 5 awntha prrnoaaly I can axnd* bef^ r af 
noamoa «he aoliead laria ham « tha depeodeat poebaa 

atack t h aa tycartj a waa* hr tha aaaoi 

uxf tha appucatimi oi heat Threa ertl* befert 
»ha aoOcio bloody dwcharja Iram the aiptA* aM“B 
tie* then ha* bee* an oceamaal daap frta* a ht en <xj *0 
day reifwmi hmi revealed itvhx mgiaaooa dachary 
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1 1 7 \U> e ’ n »ntf re T c rr*ii a! d-c < t ith » ini' c 

!i Ihvji'-'jili „a Oil rr sec ti< n 1 wee! duta! joptl’i i-a 
.rltu " •"atou m * i i f !' ri ' t in 


ir — tl r b’l ti |>]'V r i (Opi* V rj n,pi tcn' , '~'7>o t 
) ocnlgcn emu-at ii revealed i rs of a cwl not 
<''■', 1 -n:(nc cpitldul hnvrpla* a rhi h in the ab ercr 
'Un si d I ’a In- f ri m tl - nipple mmol a pre 
'-nptivrdi i i'pijn’1 trata to Ik- irv V <>j'cratt>i 
pi i lot of si-ap’c an put ii r n of the b ra*l Mullip’ 
seed >n* tin i, h thv *-,“t mien sh w«j an irerca c in the 
Mit us ti<u.c iif the brea't w ith a *hdit I ruun and ml di 
co’nrrd area urdcr’vir,, ll c mpp’c r-ra urtn, (centimeters 
lndiatretrr a phxun f diltlvt! Mo-d in cb Mnrnvnjiii 
exit ir - < 1 1 rra t ‘1 roed small a Mr matt Thcrcisdila 
tati m f t! c duct* with 1 1r»»i in rand cellular dfbrt in 
other- (Xva*m tllv on »*T-» fibrous or vjia,tion* into 
tumma of duet covered rithcpithchum about which there 
t* iilm>*i* and nun I cell infiltration (1 is; t) 

( \sr - lli pita) No 70414 'Ire M V ancdcOjcar 
has children a;; id 15 ami r>vrar> Mir give- t hi'lorv of 
some pain an 1 s’ -lit purulent di -charge from the right 
nipple of 10 nn! * durtli m I caminatmn revealed a ten 
dcr ma s in the ndtt brea t with a purulent drainage 
from tl e nijjplc u Inch w-asspghllv uhemted \ rav t-xami 
nation revealed the lindmgs to Ik those of a cv‘tn condi 
tun v ith doom ration (hat was prolgablv mafignanl \t 
opcntion a radical amputation of the hrea«t nat done Ik 
enu'e of a pre o|yerilIvc diagno-is of Paget* dl ea»e 
bro* h the specimen presented a hard irregular ma‘> 
measuring on sn. Hon 2 , 1 " 2 bv 5 ccaitmiitcr* There was 
eon*idi nhlc evotu degeneration none of the rv 't< rncasur 
ing more than 1 centimeters in dumetcr The tumor was 
not encapsulated and from it' (Hiaphrr) radiated pinljsh 
white strands of rather den'e tissue into the surrounding 
stroma suggestive of rmlicnancj Microscopic sections 
show dilatation of ducts with epithelial hvjvcrphsia and the 
formation of *m ill papillomas projecting into the lumen 
There is no invasion of thi stroma In other areas there 
is epithelial hyperplasia with a filling of the lumen of the 
duct and with delmitc periductal round cell infiltration 
Tins case is definite!} precancernus as evidenced hv lie 
rapid!} grovring epithelial cells fl ig 4) 



1 ir s \1*vc dilitid diit with papilloma and txrr 
tn 1 luiaer criiter groups o* epithelial tills (carcinoma) 


tils II pital No Mrs J I' aged ?viar» 

<ti Ii Patie-il ha<l had a suclhn,, in her left lirra t 7 
month* prevnu'lv nlnrh di ajipe ired following 3 <c rou 
<li Marge frem t) e nipple Thi* incurred on two 01 can m* 
l our or live wrcV.s K fore admi'sum the dnehargi In-cane 
'anguinri O' There wa some <nrtm" and a pnm whirh 
radntnl <1 ovn tl< medial surface of the left arm to the 
nn t h xnminatmn revrahd a lit’ -am*h pigmentation of 
the 1m of the lirra t niawmmetrv \ small mass na« pal 
(saldr in the ti(>|>er inner ijuadrant and when (ircssuri ivas 
made u|>on tl i* mass a hro enish fluid csea|>cd from the 
ni|iple No adenopathv n > retraction of the nipple no 
totidrrni-ss wire noted Operation Con«L ted of an cecisinn 
of the turn ir with a rone of tht hrea't ti"Ue The specimen 
revealed several ducts distended with a browni'li (Inch 
fluid nutter suggesting changed hlosx! In one of tht-st 
dilated ducts a (.listening gra}i'h soft papdlar} tumor 
hung from the wall measuring alwut o 7 centimeter in 
duamitcr sret,,,,,- *li,,w n papilloma of duct but no m 
ihnri of malignancv fl ig c) 

( vsi 6 Hospital No soopr Mrs M II aged so}caf5 
has 3 children three mi«carmgcs Sdie had a bloodv ooze 
from the right nipple of 1 ’s months duration \ few drops 
of Mood in 4 hours occurred at tirst later to change in 
consistence to a *crous thin fluid I or 1 or - } ears she had 
notircd some itching of the nipple hut no pain until 2 da}s 
licforc admission huamination revealrd no lumps m the 
brca«t At operation sea oral pieces of tissue were nosed 
showing It to lie vtr} fibrous and of a lirm consistence No 
poss evidence of inflammation or tumor formation could 
be found in the specimens although one small thin area of 
connccliv c tissue was thought to be a cy*t wall Micro 
ecopiralU in one of the numerous sections is seen a dis. 
ended duct with a projection of granular tissue s omc of 
the epithelial cells of which appear to invade but the\ do 

S.iTK'ic'uS, VS""”""' 
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STOWERS BLEEDING OR DISCHARGE FROM NIPPLE 
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about the right nipple A hard mass was present in the 
loner left quadrant of the right breast which was fixed to 
the muscles and shin In the outer and upper quadrant 
there was another mass which was softer and was not fixed 
\ gland was palpable m the axilla Operation consisted of a 
radical breast amputation. Pathological!) the shin surface 
of the specimens showed two distinctly e lesions One was 
about an area which was considered to be the areola and 
nipple. The nipple was flattened out and appeared to be a 
continuation of the surrounding shin It was differen 
tuted, howeyer, b) a thin, shin) gray epithelium, some- 
what suggesfne of scar tissue This area was surrounded by 
a senes of pm point sized bleeding points The other lesion 
of the surface was a large contracted scar measuring 5 by 3 
centimeters The scar was adherent to a large, solid hard 
granular raa'S which, on sectioning, prosed to be a large, 
solid, hard, granular mass with definitely infiltrating bodies 
On one edge of the mass was a cystic cant) r s centimeters 
in diameter, filled with blood On the tumor side of the 
cyst were papillary projections into the cyst canty The 
latter were apparently continuations of the tumor tissue 
Sections through the nipple area rescaled a marked promi 
nence of the ductal structures Three enlarged ly mph nodes 
were found, one of which was solid, grayish, firm, and with 
glistening cut surfaces, suggesting malignancy Micro 
scopically the sections showed shin inflammation under 
the epidcrm but no typical Paget’s cells There was a sug- 
gestion of malignant cell insasion of the epiderm but this 
was not certain The ducts of the nipple showed epithelial 
hyperplasia and extension beyond confines. Section of the 
tumor showed carcinoma of the ducts (Fig g) This case 
tvpicall) exemplifies the pathological picture of Paget’s 
disease and its dose association with a carcinoma of the 
ducts lying immediately beneath the nipple The treat 
ment of Paget’s disease of the nipple should always be 
radical and the case treated as a malignancy from the be- 
ginning 

Case 10 Hospital No 82179 Mrs E P aged 71 
years menopause at the age of 51, 8 children Three years 
ago she noticed an in\ crsion of her right nipple and about 6 
months later a lump appeared in the right breast Three 
weeks before admission to hospital she bruised her right 
breast which was followed by slight tenderness and a serous 
discharge from her right nipple Examination reaealed the 
nipple to be inserted and from it there was a serous dis- 
charge A mas3 svas present in the medial upper quadrant 
■which was freely movable and not fixed to the shin Some 
tenderness was noted on pressure. A simple breast ampu 
tation was performed no frozen section was made and the 
axilla was not disturbed The specimen had a retracted 
nipple in its center A hard, rounded somewhat nodular 
and not definitely circumscribed mass could be palpated 
within i centimeter from the nipple which had a slight 
attachment to the shin Cross section reaealed a mass y 5 
centimeters in diameter Its cut surface showed a firm 
mnk and gray granular fnnbic tumor tissue with small 
hemorrhages and many areas of apparent necrosis at its 
center The larger ducts contained much light yellowish 
green exudate The microscopic pathology of many sec 
tions showed no eaadence of malignancy 1 he stroma of the 
breast in these sections was translucent did not appear to 
he as dense as hvatm Other sections show undoubted 
malignancy The condition is belleyed to be a cystoma 
which has undergone malignancy the epithelial cells of the 
neyi grow th appearing at times to be spindle shaped (Mgs 
10 and 1 1) 

The etiology of the bleeding from the nipple in 
tins case is problematical but trauma yyas pre 



Fig 11 Carcinoma in breast which presented themtra 
ductal papilloma seen in Figure 10 Note duel filled with 
mabgnant epithelium in lower nght comer 


sumably responsible The clinical features of the 
case is ere sufficient to warrant the surgeon making 
a pre-operaU\e diagnosis of a possible malig- 
nancy' At operation, howexer, the tumor was not 
sectioned or a frozen section was not requested 
The final diagnosis from the laboratory teas re- 
ceived after the patient had left the hospital 
Again, the importance of an immediate frozen sec- 
tion in the operating room cannot be stressed too 
strongh 

0 SUMMER) 


A careful study of the pathology of these ten 
cases rexeals the interesting changes and grada- 
tions that occur m the breast from the yen early 
evstiphorous desquamatixe epithelial hvperplasia 
slate through to the neoplastic state of carcinoma 
as has been described by Cheatle and Cutler 
Cases 1 and 2 present thexery early evstiphor- 
ous state and Case 4 xvith beginning neoplasia 
gnes the history of there having been a so called 
purulent discharge from the nipple The history 
of such a discharge is not described by Cheatle as 
being one of the early svmptoms of this patho- 
logical state or of the early neoplasia state but he 
describes such a discharge as being associated 
yyitli carcinoma A discharge of blood may occur 
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in any of the stages as shown by this anal) its rv ai 
IbCwpi »Udia* ray- eariycvstfahoroas lesion. 

Tbe 4 auet of mahgiuncy fa thh group had a 
palpable tumor In the breast and serous or Wood) 
dbcharKc from the nipple In Case 7 the dis- 
charge occurred u years previously and was foJ 
k>»ed by a carcinoma 'I hoc 4 cases exhibited 
lutbolo^kal evidence of a malignant condition In 
voicing the doct* of tbe benut and one of thoe 
cases was naroaated alth I’aget 1 disease of tbe 
nipWc 

CHnlcal examination revealed no turnon In tbe 
brant* of Case* 3 and 6 bat tn the S rernafning 
cases, main varying In sire comist ency and 
vmftlvitv acTe noteo 

The pathological examination of the specimen* 
revealed pcqaUofna t be single or multiple and 
a ben multiple they acre found to be In aeparile 
dt»cu Contrary to tbe opinion of some turtle* 1 
pKlbelogbtM, It a a* determined quite definitely 
that a papilloma may become mabgnant. Cue 7 
presented the history and phvaknT finding* of a 
simple ductal papilloma- **» surgically treated 
ai *och confirmed by microscopic frozen section 
bat later there a as found to be a carcinoma In tbe 
routine Laboratory examination. Pathological 
examinations b Case* o and 10 aho* tbe neoplas- 
tic carcinoma with epithelial change* In tbe pepil 
lornas 

Tbe arul) sis of these case* also confirms tbe 
often neglected surgical axiom that a lamp In the 
breast ahoald be rnttov ed as soon as It is noticed, 
regardless of tbe dWhtrge from tbe nlfple Chrd- 
cal signs of a caranoma are necesaary before a 
diagnosis of malignancy can be made and before 
these signs develop the diagonal* of a palpable 
tumor can be made only mlcroaccpfcally It b 
important therefore for patient* having a tumor 
In the breast with a discharge from the nipple to 
be operated upon b a hospital with a competent 
pathologist at band t mate an Immediate mkro- 
scopjcal frozen section of tbe tumor If found to 
be malignant tbe surgeon should be prepared to 
perform immediately * complete radical amputa 
tlon of the breast 

foasmoch aj papilloma* are at times multiple 
and a carcinoma may he obscured in another area 
of the breast, It is oar opinion that the entire 
gland should be rejprdrd aitb *0*7*000 for Im- 
mediate aa sell a* for future pathological eondi 
tlon* For tht* reason tbe surgical procedure of 
cbowe fo all esse* of Weeding or discharge from 
the nipple b a mastectomy If * nucroscopscal 
frozen section of a demonstrable t mor show* 
maligmiwy tbe radical opera two c* then l e 
done 


COVCLUTION* 

Tbe study of these cases although snail fa 
mnrbeT leads us to tbe f allow fag ccodusiora 
x The pathological dudficaticm of benign and 
mahgninl tumor* of tfa: breast s eems greatly 
fadbtated by following tbe work of Cheat le and 
Cutler 

t Adhchargeof blood from the nipple a hh do 
palpable tumor in tbe absence of s hfrtory of 
trauma, h presumably caused bv a papilkwa of * 
doct or ducts of tbe breast 

3 A to called purulent discharge from the nip- 
ple fs found to be aasocfatrd with a cytttpbcrwa 
desquamative epilhrikl hyperplasia as H as 
with carcinoma. 

4 A discharge of serum or blood from the nip- 
jie alth or a it bout a palpable tumor Is a rnrgjca] 
condition 

5- Mastectomy should be tbe surgical proce 
dure of choice as papOoma* may be mtdtipif 
may be pr es ent fa more than one (fact, and con- 
trary to a tbontlcs, papffloma* may become maEg- 
nant 

6. An Immediate mlcroscnpfcal frozen secnca 
of tbe tumor should be made fa the operating ra* 
and if this disekwr* a malignancy an bmreAstt 
radical operation should br performed 

7 Routine laboratory stody oi multiple mlcro- 
sccgica] section* of the breast b essential fa dn- 
coveTfag tber pathological lc*k*t* 

B A carcinoma of the breast m*v be Mdde* 
and oiwcurrd fa one area 0/ tbe brea»t whfle th* 
clinical *) mptotn* cf a papxDocna peedemfaxtt fa 
another part of the breast, 
p Paget * drwaar of the nipple can be cm- 
sklertxl as alivay s bemg associated a ith cartfac** 
and demand* a radical amputation of the faets* 
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R ECENT clinical observations and labort- 
torj studies point to a number of commonh 
used drugs which occanonallv provoft 
neutropenia m susceptible individuals lhe na- 
ture of the mechanism b\ which (hcv depress 
the activitv of the bone marrow is not clear, 
although the evidence seems to indicate that com- 
pounds containing the benzene ring arc the chief 
offenders Thus, amidopv nne and nrsphcnamtne 
are among Die more common drugs, the exhibition 
of which has been followed b\ neutropenia 
The administration of several popular propri- 
ctarv mixtures of drugs which contain both bar- 
biturates and coal tar products, such ns allonal 
(alK bsopropv (barbituric acid plus amidopv nne) 
and amv tal compound (ami tal plus amidopyrine) 
has been reported to liav c been followed b\ ncutro 
pcnia In the minds of man} plnsicians this has 
brought under suspicion the derivatives of bar- 
bituric acid as a group 

With the exception of those which contain the 
benzene ring, (i c phcnobarbita!) there is no 
evidence that the derivatives of barbituric acid 
themselves cause neutropenia Barbiturates have 
been used extensive!} and in relative!} large 
doses over a period of near!} 4 v cars at the Boston 
Lying in Hospital There have been no deaths 
from neutropenia during this period, neither have 
there been anv cases in which the diagnosis of 
neutropenia due to drug poisoning could be made 
In this connection it is of interest to review m 
more detail a consecutive senes of patients who 
have received such medication dunng labor 3 

*Sukc thi* Korfc was berun a Knes of patients who had been given 
Pentobarbital soebum during labor were reported bj Hardwick *nd 
RandaM (J Am, M Ass ton t°* 15V160) The tow) number of 
patitnti reported was 50 only 5 oJ whom received more than q grains 


Our 'tries coti'Ms of 3 501 delivered patients 
r ,74a of whom received pentobarbital sodium 
jsodtum cthv I (r melhv 1 butv 1) barbiturate j alone, 
and 2,350 of whom were given pentobarbital 
sodium in combination with scopolamine The 
drugs were given m sufficient quanutv to pro- 
duce analgesia and amnesia during labor When 
scopolamine was u*cd it was given bv hvpo 
dermic injection The pentobarbital sodium was 
given bv mouth (rarclv bv rectum) m total dosage 
varvmg from 3 to 25.fi grams Few patients re- 
ceived less than 6 grains The larger doses were 
divided, rarclv more than 0 grains being given at 
once The period over which the drug was given 
varied as the labor, m manv , a single dose sufficed, 
tn others, divided doses were gnen over a period 
of 4S or more hours 

There were no cases of tvpical agranuloc} tosis 
or ncutropuin among the 3,502 patients In the 
whole senes there were 11 deaths, most of which 
were pnmanlv obstetrical We do not believe 
that neutropenia caused bv pentobarbital was a 
factor in an} of them In order that (his mav be 
clear, even death in the group is bncfl} ab 
stracted 


Case i No 1O60 A multipara of ji delivered nor- 
mal!) after a short labor during n hich she reccn cd 9 grains 
of pentobarbital The postpartum course was cntlrek 
a/cbnle and uneientful until she died sudden!) on the 
eleventh da> of massive puhnonarj embolus 

Case 2 No 11175 A pnmipara of 23 at term suftcred 
from severe rheumatic heart disease with both mitral and 
aortic lesions She was admitted in labor on the edge of 
conges tn c failure Three grains of pen lobarbi tal were, gi\ cn 
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tttinr* bln at*»ur*d aatH tin third ±jt wkw »w4Jetiy 
she derke^wd araMple paheowary toWi (ran w ta-t 
tin cacti, n km tatir 

Cam j N » ) A pdcnpai* ol rt *» cWtn-md 

neraafly Drnrtfw tb* caem «f kbo» w* t*d met ra d 9 
tr*an ti pmtotwrbba) Oa Ik* 6ftl> pcHpartnai day *t* 
orrrtopnl <*jm cl mvt parrperai r [*k (k* wfcii ah* 
.iW on (h> clrrroth day H kite Lfcod c*dl corali «c Ik* 
fifth, **rth, and tenth dajra were im n m edy jfiao, 
ftAoo, »nd 4, at 

Citt 4 N *7 4 A 40 ynt o*i petwpan ni 
debettd by cuwnan Ktn aftar lew* l**t W lake* 
don** wtnch th* mrhtd aK *rrb» U perOotwAaial 
ft hit blood ert tuata on th* third and £dth days wit* 
uj-.it ml 4, so, mpecUrdy Sh* <Ud swnqwlacfly 
*C\ th* ei(h4h d»» of pafcwwary emboin. 

Cam j No toJLJ A qiadrywra d it with pUermt* 
panrw •» debieitd by casartao welt* Then *n 
ptolua* pcatpartm hooorrhM* (ran wba± ah* died b 
«prt ml tonlnt* awl hywttrettowy tb* bad r«c n rfd 
p jntH ol jwatofcartatsl 

Cam 6 K« y>79 Labor 11 fadaerd dart** th* 
thirty o*hth etk b wwh^wia bream* d tamwwwly 
*rreTT l»wtTJU» Tin patient rti ddimxf worarnfiy illtt 

) beer labor dnmf wbxh lb* ni in m ft rnio* d 
pentobarbital Thn* ra 1 delayed puaCpattsm hewnr 


ti parVt** ol th* atrru* < 

Cm 7 No o6*» A pnupui tf m dt*mwi by 
low fereqn liter lhart labor duim* winch it* had 
received a jiu* ol pantobarUtai bha <hed an th* 
twentieth pent part «*i <kr *1 1»Uln«l cwrtw* twbrrealom 
fnnmah Tea whit* blood erfl Coots » th* kat 8 
d*jn varwd brtwrtn ,axt and *v»o 
Cate* N# *4 A ftfl»-*>ara ol M wn « Jeli i w r el by 
low loropa alter labew <hma* whxh ibe: rreened g 
— ‘ * - eatbbartatal i'i*ht howrt aft« deh r ce y the 


fniaa tl peatobartatal i'i*ht hown a/t« deh r ce y the 
•eWealr Wnwia cyanott: >th rajnl p^ and er^ai* 
ttoo* 5b* dnd ao the ucaxi poaepartna day d pol 


Cam p ft «** A tnjaaa ol U m d almi c d by 
coartaa HCtno altar tad d labew dart** h*d» th* 
n eat ra d 1 pmaad pentobarbetai SW d»d aa tba t^aty- 
rantb podpnrtm city W teptn % beta bload ctfl cooati 
cn th* wth. eknoth, and otrealh diya warn, rdpee 

lirrly ,oor> ^,00 0 . aad o^eo 

Pin 10 ft© I Baca aw d aerer a oe*Wcted 

a which had taddl to raipend to traataiaat^kbw 




anapmanera d 1 . 

8 hoar tab*r darm* which ah* had ractmd o *ra*n d 
pcntijinrbuaJ, ah* tl deiirmd whra tb* btnd had beta 
ac the ptnaeaai toe him aithnot putted ,Th< b*by 
a wj tar*o ( pood* 3 o«ra*) 


th* daimrr d 

. . ,. t . t dnd 

el ihoci *nd haoortha** a ^nt* 


Cam N 6 oj4 A priaupaia at tern - 

by tnmrca c^raal aortd wcta© alter loo* tad d 
UW tin Uttar pnrt ol which was fabnk Dw* labor 
»i* h*d Wen *ntn I *m» ol paatofcartatal Thapatwat 

dawyWiJ pcjil*ejtn and baoachopoirawed Ou th* 
othday th* wood haoit down and ihn m*caat»d b*r 
nilMian to* died cn tb* *w«alh pmepartaan d»r, ta 
hown altar wceaakrr donaa ol th* weswnd Whita blood 
erfl enwata wn u loOoa dry* ItOcmaf nedicatic^ 

,4*00, tied day, iJXxt, &*> «rth 4*r »hd 

,ioo, and on tb* d*y ol death, 5, »o OhJaiahOali *0 td 


TSe Uat caae b tfee only 00c !n tlw wf»le vtrw 
la which the wbJle blood cril want ru low Wc 
do not b*litvts kw tevcnl naaooi, tldt tl* *d- 
mbriHratkm of pdtobnrblul bid anTthln* to fo 
with the lerw white count In thh a*e. Tn ^V fiat 
piwe, the aeveritv of the Infection b lu*U would 
ideqtatdy expWn the low count. Bealdo, tint 
wu i marked laltkl lencocrtotfa *5 bonn after 
adjnbijtratbn of the druj, which k not chm.c 
terbtic of the ne u t i oficna wbch (oJba» the 
admbaUitkin of drt^v FbaUy the count ni 
uenr ertremefy low ind the perttnUj* c i 
nentrophfl* wa* nerer below 50, 

Since b the ermm of roatfn* poitpartain cart, 
white blood ctfl coanti mere done oely *p cn 
patienti wfth compficatiao* fn the poerperfwn f» 
whom there were cUnkal bdkatloo*, It b 
dhle to itata that there mere no Inatanrea b a nlch 
the able cell count was ahoormaDy low How- 
ever one can state that there mere no patina 
mith dinkaf symploens referable to neutropeak 
With the potsibffitT b mind ol low white 
count* following use ol pentobarbital m patina 
without symptom, a series of white blood cefi 
counts acre made during the poer p e rfam upon 1 
rroup of patients who had reedied the Urjrr 
ooaes of the dm* dunng laboc The counts at 
ciaie when possible 00 tbe second and fifth dais 
following delivery and ooce c* twice thereafter 
Tbs bterral (oUommg administration of tie 
drug would seem to be tbe most Ukriy coe fc 
which to find neutropenia U tbe medrcsilcn hsd 
caused u In known cases of ifiosynertsy to sed- 
pyretka, snch as amtdopjrene, the i)H!pto«ai 
hare usually fdkrwed tbe use of tbe drug within 
j or » day* Neutropenia usually reache* ia 
mail mum witbn 5 to 6 days In addition, the 
bulk of crpenmeotal evidence would fe*d to 
place the bfc of Ltw matnre drruljtmg yrtrnV*- 


ertest j to c davs Thai, if erhibftkm of pento- 
bartsial bad ininbtted t' 


_ _ the bone marrow frrsn 

refawslng granulocytes into tbe orcuktion, lie 
(flnnnutjan in then numbo in the cir dilating 
blood would aheadr be marked by the seeww 
postpartum day and erUrcne by the fifth day 
The subsequent count* were made to rwk «jt a 
rather unlikdr delayed eflect The resuft* arc 
peesented b Tabic I 

W th the exception of tbe ooe case of fata 1 
pern centra and broochopoeuroocie afready f*u~ 
sen ted to detail, and to which the krw white count 
was nndoubtaflT the result of an oYerwbefcnfe* 
infection, there were no abnormally Vrw shrtf 
counts It k perbapa of btmst that the avenge 
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I v ncdcam wtrr revrr 1 cm thin xc \*-t Crfit 11 n caw try* itcd in dclitl rl^cwht t n the paper 


while count increased ns the dose of ]>eiitobnr- 
bital increased This mnv l>c explained in that 
the patients who reccixcd the larger doses hnd 
longer, nnd on the whole, more difficult labors, 
following which one would expect more reaction 

st SIM VKV 

\ senes of ^,5q2 cases is presented in whicli 
relatixcK large doses of jicnlobarbitnl were given 
dunng lafror None of them developed clinical 


evmptoms of neutroj>cma Rejieated white blood 
cell counts during the puerpcrium in a senes of 
patients who had received the larger doses of 
jKiitolnrbital revealed that the drug was not 
followed bv lowered white count, and indeed, 
that it did not interfere with the normal leucci- 
evtous of the puerpcrium 1 inallv, there would 
appear to lie no ground for fear that pentobarbital 
is followed bv neutropenia when given in adequate 
therajvcutic dosage dunng lalwr 
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CHOLECYSTECTOMY WITHOUT 
DRAINAGE 

W IDESPREAD Interest In cholecys- 
tectomy without drainage has In- 
troduced new problems In tie field 
of bQUry surgery Ominloa oi tie drain liter 
afatple cholecystectomy permits » smooth and 
rapid convalescence, ksa foreign body reaction 
with it* consequent adbeskins, decreased Hkc' 
Hbood of defai*«Dee of the abdominal wound 
and absence ol an irritant drain rubbing on 
ligatured bile duets and blood reasda, irrriting 
Late leakage 

Unfortunately tie urd renal desire to try 
new methods results in a backward swing of 
the pendulum. In the hope that the good 
result* of cholecyitedomy without drainage 
may not be loet In the reverberations against 
the pro ce dure , a recapitulation of the Indk* 
tiocs and technique may be timely The sue 
erw of the method U granted but a few fail 
ores have evoked a storm of critiasm the 
Latter have been due. In *o far as I am able 


be evident Recent or old perforations of the 
g*H bladder with resultant abscess lornudori, 
acute ebokeystrth, and adherent omentum or 
viscera which must be freed from the pH 
bladder before the latter can be removed, war 
rant drainage In almost every Instance. In- 
jected edematous tissue Invites drainage, lest 
our judgment of the degree of subsiding in- 
flammation be underestimated. SpfUage of 
gall-bladder content hem. ever minor sad all 
Instances of surgical exploration of a bfle dud, 
demand provision for drainage. There should 
be no doubt of drainage in all the Instances 
dted but if doubt persists, the safe dictum h, 
"when in doubt, drain 

Technically cholecystectomy without 
drainage Is on a par with thyroidectomy with- 
out drainage. When Waflaos L Terry pro- 
mulgated thyroidectomy without drainage, he 
changed the technical details of the operation. 
The same principles advocated by Dr Terry 
most be adhered to if we are to omit the drain 
when performing cholecystectomy In only 
certain cases may operation be (toes wfthoat 
drainage and certain features of the teefcofrai 
detail must be assiduously observed The 
major requisite b a dry operative field A2 
snvard Hood vessels and bile ducts most be 
securely ligated the smaller sires of ligature 
material should be uaed mau bgatioc of th- 
ine u coctra indicated and appro rfmatioo of 
tissue without tension is prt-requuite. Raw 
surfaces may not be left exposed la the Hver 
bed and meticulous attention to sraaS bed*- 


to interpret them to Injinfiaous and tnex tomata is necessary 

perienetd efforts in this new field. When subserous cholecystectomy b per 

It would seem that the indication* Jon formed after the Injection of salt solution nft ' 
omitting the drain In cholecystectomy should der the screw of the gaD-bUdder wiH, the 
St* 
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edema thus produced permits easy enuclea- 
tion of the gall bladder, but it also may result 
in late oozing of blood or bile from the small 
vessels compressed by the edema When the 
edema is absorbed, the vessels open and dram 
Fortunately, the vessels are small and do not 
dram long, but they may ooze sufficiently to 
militate against the success of non-drainage 
If no dram is used, these vessels must be 
ligated even though they do not bleed during 
the operative period The same holds true for 
the small bile ducts which empty into the side 
of the gall bladder from the liver bed As 
these anomalous structures are present in 
nearly 6 per cent of all persons, they offer a 
danger of considerable magnitude Of course 
other anomalous biliary ducts must be 
searched for, but though they occur in at least 
10 per cent of bodies they are not so frequently 
overlooked, for they are of larger caliber 
Anomalous blood vessels are even more nu- 
merous, yet are rarely even searched for If 
any bile ducts are encountered that seem to 
be anomalous, they should be exposed from 
their origin in the liver to their termination 
in the gall bladder, bile duct or duodenum 
The cystic duct should be exposed from the 
gall bladder to the common hepatic duct by 
bluntly dissecting the peritoneum and fat 
from it, for unless it is amply exposed, anom- 
alies of the ductal and vascular tree may be 
traumatized without recognition, to become a 
source of late leakage Gentle handling of 
tissue and atraumatic technique are vital to 
the success of cholecystectomy without drain- 
age The hurned operation, strenuously per- 
formed, is no procedure to be followed by 
omission of the dram 

The anesthetic is important, for when the 
patient must be heavily drugged in preparation 
for the anesthesia, and m cases in which ether 
is used as the anesthetic agent, bile flow from 
the hver is decreased Then the smaller biliary 


ducts do not dram when severed and therefore 
they are not secured by hgature Local in- 
filtration, spinal and gas anesthesias do not 
interfere with this function of the liver 
In spite of the limitations thus placed upon 
cholecystectomy without drainage, it has been 
possible to close the abdomen without drain- 
age in 82 per cent of 241 simple cholecystec- 
tomies for gall stones In only one instance 
has omission of the dram been regretted, yet 
in 2 cases drains have failed to function In 
both of the latter, the drain itself became 
walled-off, and probably induced the bile lake 
which surrounded the terminal tip of the 
dram 

Cholecystectomy without drainage is a new 
field m biliary surgery and promises to be a 
satisfactory procedure, but it cannot be done 
successfully unless our technique is altered 
and of course, unless our selection of cases is 
judicious Stanley H Mentzer 

DIAGNOSTIC STUDY OF 
OBSCURE ABDOMINAL 
COMPLAINTS 

D ESPITE all attempts at accuracy, 
diagnosis in obscure abdominal com- 
plaints is still inexact and far removed 
from the goal that medical men are seeking 
While the art of administering treatment, 
both medical and surgical, can gradually be 
acquired by the individual, the making of 
diagnoses in obscure abdominal conditions 
usually requires co-operative effort, and while 
the treatment of disease makes a strong appeal 
to the more material side of the physician, 
the making of diagnoses seems to appeal more 
to the spiritual and intellectual side Con- 
sequently, the making of diagnoses usually 
presents more difficulties than does therapy 
Vague abdominal complaints which persist 
present a large field for diagnostic study and 
are frequently slighted by the physician until 
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the clinical picture become* *ui£<3entiy dari- 
fied to dlnch the diagnoais, Often this 1* late 
in the pro gress of the dbeaae. In other c«« 
exploratory operation*, which art more or less 
m rim, are performed to dirify the situation. 

With all the recent advances in roentgmag 
raphy many of these cases, U adequately 
studied can be elucidated. Unfortunately 
even with *51 these modern aid*, in many case* 
diignotb wtfll remain* obscure. The technique 
of studying these patient* fat at£H expensive, 
bat the method of approach to these obscure 
condition* teems definitely crystaHiaed since 
we can portray so much on the X ray film. 
We have adopted a definite routine in these 
patient* and thl* routine yLto*I1i» the whole 
abdomen— the urinary tract, the biliary tract 
and the gaairo- intestinal tract, and a* wreS 
the subarachnoid tpace, if there b anywigges- 
tion of it* involvement. 

First a flat picture of the abdomen b made 
and then an excretory urogram A series of 
picture* of tl* gafl bladder b fofltrwed bv a 


•wit* of the gaatro-lntestinal tract and of the 
coioo after a bamnn enema. In thb way tiw 
three Important tabular systems within the 
abdomen axe airshed with almost tHmiiftr 
accuracy and a* moat complaints arbe from 
dbt urban cm in these parts, the patient’s con- 
dition or complaints may thus be din W with 
•ome certainty 

In cues in which the rocutgenograpbk 
atncCea indicate that the complain t* are not 
connected with these tubular organa and in 
wbkh there b adequate sospidoa that the 
abdominal pain* are referred, a ttpto&J sub- 
arachnoid Injection b indicated tat dbguosla 
and locaflaation of a possible spinal coed neo- 
plasm. Thb procedure may clarify a pre- 
viously perplexing cfintml picture, AH fa aH, 
adequate and complete uae of the svaSaUt 
dbgnoatk methods in abdominal oxopltinti 
b not made at the present time. It fa defi- 
nitehr our doty to study all obscure cases c«n- 
pletriy in the manner here again outlined 
Eirra Bin- 






MASTER SURGEONS OF AMERICA 


NATHANIEL ALLISON 

N O one member of the medical profession m this country has had more 
influence on the development of modem orthopedic institutions than 
Nathaniel Allison As professor of orthopedic surgery in three of our 
leading medical schools at various intervals during the last 15 years, and as chief 
of the orthopedic services 'which these schools controlled, his influence was wide- 
spread and of the utmost importance in their development Those who were 
fortunate enough to work under him experienced a stimulus rarely felt. Always 
alert to the newer developments in surgery of the bones and joints, and interested 
m investigative work, he made all who came m contact with him feel the urge to 
improve the whole field of orthopedic surgery His own investigations were most 
valuable, but only with the realization of the volume of work produced by his 
associates, often at his suggestion and always with his fullest co-operation, can 
the scope of his influence be appreciated 

Dr Allison’s influence was not confined alone to investigative work m surgerj 
of the bones and joints, he excelled also in organization In the problems of 
hospital organization, of work by committees, whether of a medico-political trend 
or of the most scientific import, his ability was outstanding Scientific meetings 
large or small, were led by his quiet but firm influence He was able to bring 
together a conglomeration of divergent viewpoints, and thus develop order out 
of chaos 

Dr Allison was bom m St Louis His father was the son of Dr Nathaniel 
Allison of Mexico, Missouri, and his grandfather’s influence led him to enter the 
practice of medicine His early education was obtained in St Louis This was 
followed by a period of study in the United States Military Academy m West 
Point He entered Harvard in 1894 and graduated in medicine there in 1901 
After an intemeship at the Boston Children’s Hospital and a penod of service 
with Dr Edward Bradford in Boston he returned to St Louis in 1904, where he 
built up his reputation as an orthopedic surgeon of international repute He 
was married to Marion Aldrich of Chicago m 1909 

Dr Allison's earlier work in St Louis led to the development of the ortho- 
pedic service at the Bames Hospital and the teaching of that branch in the Medi- 
cal School of Washington Unn ersitj In 191 5 he was with the American Ambu- 

5Si 
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Uncc Corps at Neuflly France, and later with tie American Expeditionary 
Force* be served In Hue Hospital Ji at Rouen, In the autumn of j 9 j 7 when 
ipeaal consultant sendee* were c remixed, he wu second In charge of tbe wort, 
of orpi riling the care of fractures, and tbe wotk In the advanced area* was under 
hh iupctvWotu This vu a tut requiring con tint vigilance tact, and wtoom 
and the dSdencr with which It vu carried out testifies to hh aUJl *od umler 
standing Returning from France he served for a time fn \\ alter Reed IIo*pM 
as assistant director of tbe surgical tender lie was awarded the Distinguished 
Sendee Meda! and was finally discharged from the service as adood whkfa rant 
he held In the Medical Reserve Corps until hit death. 

After Dr Allison a discharge from the army be wat sent to Rome at repre- 
sentative of the Medical Department at the Inter Allied Congress of Sur g ery 
Having aerompltthed this mission be returned to St Louis and resumed hh 
practice, and a professorship at \\ ashlngtou University officiating as Dean of 
tbe Medical School. In *933 he returned to Boston aa thief of tbe orthopedic 
department of the Massachusetts General Hospital and on tbe death of Dr 
Robert W Lovett be was nude professor of orthopedic surgery In the Harvard 
Medical School. He also served as chief of tbe staff of the New England Peabody 
Home for Crippled Children, and in many other ways made Us influence left 
In the medical community of Boston 

In 1919, snth the reorganization of tbe Medical Department of tbe Urirerdty 
of Chicago and the Bdlingt Memorial and Allied Hospitals, a chief of the Ortho- 
pedic Service was sought and AlHsoo was a«lrd to serve In this capacity and 
again the result wa* one of the best organized and equipped orthopedic servlet* 
in the country While there. In 1930 be was stricken, and although he recovered 
and returned his post for a period of many months In 1931 he never cocnpfetrly 
resumed Hi former activity 

His influence was wide and many organizations not mentioned owed to him 
a prat deal for his share in tbeir development Ills pleasing personality and bis 
abllltT to meet people of widdy divergent viewpoints and bring them together 
a ben necessary must be regarded as one of his outstanding characteristics Tbow 
who worked with Hm always (eft that be was governed cmt> by a drdrr to see 
pvogTes* in orthopedic diagnosis and practice Never without a plan to improve 
condit 00s when nerr*aarv he was greatly In demand when all sorts of nC&cult 
ta Vs had to be performed Although to man> hi work may not have seemed 
difficult j ct there must have been numerous times when the multiplidty 0/ thev 
ta k* wore hardn cm him than was realized thus helping to tiring to an untimely 
end one of tbe most useful carrrr* In ra>lem oetbopc He surgery 

Rami R. Tnoancrv 



EARLY AMERICAN MEDICAL SCHOOLS 


BAYLOR UNIVERSITY COLLEGE OF MEDICINE 

CURTICE ROSSER, M D , F A C S , Dallas, Texas 

Proleisor ol Proctok>£j Baylor Untvcrskj College of Medicine 


B AYLOR Umxersity, Ihc oldest unncrsitx or- 
ganized in Texas, xvas chartered in 1845 b\ 
the Republic of Texas during the Presidency' 
of Anson Jones and for 90 years has occupied front 
rank in the educational affairs of the Southwest 
The academic department has for manv x ears been 
located in the centrally situated aty of Waco, Texas, 
the xanous professional schools are in Dallas 
When, 35 \ ears ago, a small group of physicians 
in North Texas determined that opportunity for 
medical education should be offered ambitious > oung 
men of this section, prexented bv transportation 
difficulties and economic stress from attendance at 
apparently distant institutions, the establishment of 
a medical school in the then thinly settled and geo- 
graphically isolated region xxas as surely a pioneer 
undertaking as had been similar ventures in eastern 
and middle xxestern states a half century before 
After a long senes of conferences, organization 
was effected in September, 1900, at a public meeting 
of interested enne and professional individuals 
The first term of the new school, xvhich was 
chartered by the State of Texas as the medical de- 
partment of a projected but non-existent institution, 
the University of Dallas, opened on November 10, 
1900, in a building which had formerlx housed a 
Jexvish synagogue 


To the astonishment of the next faculty, about 60 
students registered for the courses, but whatever 
optimism may haxe been engendered by this appar- 
ent justification of the venture was soon dampened 
by a senes of minor catastrophes 
A present perusal of the old minutes of the busi- 
ness meetings of the faculty during the organiza- 
tion’s first year suggests to the reader the scenano 
of a melodrama with frequent interpolations from 
the book of Job The equipment was meager, the 
teaching staff was small, and, although enthusiastic 
and earnest, its members with a fexx exceptions were 
unaccustomed to pedagogy' The majonty of the 
local medical profession scoffed at the enterpnse 
and freely predicted its failure No state laxx per- 
mitting the legal use of cadax ers for dissection and 
demonstration existed, and while the local author- 
ities were sufficiently complaisant to render grave 
robbing unnecessary, the securing and transporta- 
tion of anatomical material immediately became a 
problem A xxell authenticated incident relates the 
midnight experience of one R W McFerran, a 
member of the first class, who volunteered to trans- 
port a body, unclaimed bv friends or relatives, from 
the city morgue to the dissecting room with the 
tacit consent of those in charge Mr McFerran had 
onlx a horse and buggx for the purpose, and there 
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Ba/Var UtJrertay ef M*kx« *ad Baylor Ualrerrfty gj j 


for* tire***d the curpae carefully tod placed It ta 
proper rittmf poalttoi beside Wm la the ryhtcie. 
fUU way to th* *chool baQdIng aa taming a. comer 
the body lurched and It* hit blew off A kindly 
poJxrmia called oat t the itodent \oar bitnd' 
last hi* h*t( and u tlie flicer ran b*htnd th* eefai- 
p*t* »ith the b**d gear Id H* hand, tb* frightened 
renlwyo iciantttt plied the whfp with rigor ibouted 
be wet you can hare It and, hfatory record*, 
reached medical mortuary **Wy 

In December poo, three membeT* <rf the faculty 
*tafed rerciatioa, took charge of tiw building by 
an omtiftht «»/ *6*1 charged the nine and 
ocjtniatCim of th* *cboof, and mgaged a poOcrman 
to guard th* pr*ml»e* In fupport of the nr* gorrm- 
meot Tb* remainder of the faculty a er* *«cc**fnl 
1 Kuut an in junction a gaunt the junta forbid- 
ding inteotTTnce with the proceeding* erf the owcBcaJ 
depwrtm**! of tb* Unreemty of DaDaa and a 
deputy aheriif doaedred the rerolutlo* Fifteen 
diploma* a ere gianfd at the do*e of th* ftnt 
terra, the reap*«oii of which had obtained adranced 
atanding from cionn which were taken in other 
CM tit U LWO* 

ta 00 the minute* record, a permanent UaeWng 
aall of if waa lefcrted In th* aDocatiofl of pro- 
tea*or*hip* rurery waa ajwgned to Dr* Joe Bectoo, 
5 x aad B t Haifra anatomy to Dr j H lag* 
pbyweiogy to D AC Bell pediatric*, to Dr 
i F Bcddot obtUtria, to Dr J H Fformrea 
gyaecofogy and rectal di i iwri , t Dr V P Ann- 
»trong awd gynecology t Dr J E (Hkreert Dr 
Elbert Dunlap, who ta now bead of th* deo*rtm*ur 
of gynecology at mad* profcmor of materia rad** 
and ttaiUKictaary drae*ae« D Edward H Carr 
who later becam* dean, and who mil hold* tb* chair 
of ophthalmology and otolaryngology waa mad* 
peofewor of thaaaae* of tb* ar». ear do** and 
throat Dr Clarie* 11 Ro«*t ooe of the urrgtnal 
founder* group, bo 1* now profemoe of cb rtka l 
targrry wa» made dean of th* faculty 


Dr* OBoeot, Barton, and Inga were wtB Van.* 
and well trained Ten* rengrotu of th* period who, 
Dying In neighboring communitka, gate the fnfaa t 
Institution helpful prestige *«3 at rreaideahif 
loconremenc* lectwred regularly to ft* chad 
It la a matter 0/ *om* ptraoaal Interwt to thh 
recorder In rlow of th* fact that Barter it »r* 
on* of the twdre acbool* of th* coantry ladodmg a 
complete aertloc oa proctology that thfi earlier 
faculty bated Initrwctlou In the *ah>et. 

In po the school building w*< dwtjoyrd by 4 r* 
•9d clame* wrr* coodocted 1* tb* baaemeat of th* 
dly ball until th* conrhnJoc of tb* tana, wi*n * 
graduate* aery awarded dJphna** 

la 1903 the icwtrtwtiau, In common with other* 
throughout tb* United State*, came to th* cm*w 
road* of it* de*tLny For no other rr**oc tba* that 
th* plan wa* common and wyil aaderatood the 
school had been cwganuwd ta a itoci coes>**.y The 
American hledical Aaaodatioa, In pttnouncetaeaU 
moed In 903, rrry co rre ctly aWoanged thh tyj* 
of organising and alto toasted that irArtTWiy 
afShatloo tad teaching twnelfri connection tr* 
emetulal to thoae medical tcVioll which were da- 
doed to Btrla 

Drtrture* wtr* mad* to Baytec U»frenftylntAfcg 
toward affiHatioc and oa J«»* ro, peg. aa agree- 
ment waa entered Into wbrretrT tb* a foci t*S|r*y 
tu dl**olyed and it* properd** coorej*d to th* 
anlwnily which aaremtrd a p*t<»rt«»i* * 

•choof In tm, It became an Integrate »*d co- 
onhaate part of Bayior Unfyealty Wreofotie* « 
tb* Cod company *nd ualrenlty » Kli tic * wdw 


been built oa th* ground* of tb* C . _ 

IhwplUl. Dr C M Rn-e’» 1 *^ 5 “ •W'S 
opened it* door* od, operated WnUy with _ t* 
Khocf, aforded an ewtAenl teacUag horpBal 
CDdorclxo 
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The Rockefeller Foundation survc\ in 1908-1010 
which disclosed widespread defects m the medical 
education of that time and resulted in a marked 
reduction in the number of existing medical schools, 
stimulated Bailor to ncccssan. local corrections and 
additions, and in 1916 the Council on Medical Edu- 
cation of the American Medical Association awarded 
the institution the complete recognition which has 
been continuouslj maintained 
The facultj now number 144, 34 ranking as pro- 
fessors The school hospital plant now repre- 


sents a capital outlas of nearl> two and one-half 
millions of dollars Administration is under the 
direction of Dr J F Kimball, vice-president of 
Bajlor Umversitj in charge of professional schools, 
Dr Walter H Moursund, professor of bacteriology, 
has been dean of the facultj since 1923 The 
student bod\ averages 360, the freshman class being 
limited to 100, degrees have been awarded 1,065 
students, who now practice their profession credit 
ablj not only throughout the Southwest but in all 
parts of the United States 
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T HE praeat vofnia* of the Smrfkal P*iM*r r 
*f F triin* m' by Herttkr Mi with the 

turrinl DattoiVwv r/ »S* nMftrom m • -.1 K> . 


A «r*toal pstholofy of th* peritoneum twl has 
104 paces with »oi euxfient BJiatistlaas by Tom 


of the omentum, raeaenterle thrombosis sod speeiSc 
perrtomU 

This monograph w * distinctly worth while 
effort 8 If ICdftit 


bwrrcre renjoan n*cJ» has been nndsrtaien Tbs 
eocirfbatiMts of these assisting m the present ediuoe 
hive bewo skillfully tided tot hannoRKm* hole. 


with httk at the tmriipfunx *ftd repetiixm hath is 
so frequent! present w 'sii produced a group 
of wflsiwratoc* ilan of the w concepts ' 


u res r «35r^s^rnsu *, 


hare beats developed in the j yrxn which lure 

el*S*ed since the prevtow edition * re I nefoded Lth- 

ont a material Increase la tbs number of pates of 
this already largo vofom* 


ed and a short bibSography is given at tha end 
of each chapter 

Profeaaor tiertiler writes la a very dear and force 
fal style- It fi sppsrcnt from this rooaojraph that 
the author not only has Interpreted a liberal amount 
of rtperknentaJ ori. bat his drawn freely 00 hi* 
large eBnkal experience la ra*din| the w-orfc, ooe is 
pleasingly I ra prcrs ed with the many practical appli- 
cation* and deductions 

T torn ths viewpoint of a gecml aurgaem, it was 
very thcwgbtfcl of the writer to restrict the dwcu*- 
«foq of the histopathofa^y to a brief rrvirw of the 
Important and characteristic changes TWs «w- 
aerratlve manner of presentation scorns to reside 
almost entirely with writers of wide clink*! ow 
rianca On* has the Iropresaicc that tha aothoe 
rrremophaaised th* txaugmty of adhesions when bo 
stated that undesirable chnlcal effects of permanent 
dherioc* ara arglljpbls (p jj) This aecn* some 
what Incongruous 10 tha far* of the teaching that 
from jo to 6 s per cent of cases of sexto Intestinal 
obstruction are doe to postoperative bands and 
adhesions 

Tha chapters on peritonitis are written tacsed 
injiy eh and should bo read by every Touts* sox 
geoc Tumors of the perUooeum, mesentery, oosaa- 
tam, and retroperitoneal space ere cooskksrsd in ooe 


Chvs of tie chief merits of this tent, pplyin* 
equalN t h* laa to tha handset ftudenUor far gr*- 
tiil reference Is tie cfarrty of Its preaeutatloa and 
tha ease and pleanrt with hkh it may be read 
Host aabjtcis are set forth to a detailed maaner, Is 
a style net ambiguous or khriy to bo foe ad crwfuj 
fn* The ffiastr* tines art for the most part cksr 

ad asefnl. A rearrangement of rite coo tents, by 
which the treatment of the swrvous system is ptored 
last. Introduce* the stedetrt to those aspects of 
phj siolocy which are perhaps most easily assist!* ted 
and aQows of aa orients tioc m the subject before 
totrodwdng mnsde and nerve which re ofte* foiwd 
more difficult. An erctUent fesUrr which weld 
besu- adoption to other tarts, h rather o*»prebea- 
sJt* list of reference* which factories not oslr other 


tens sod monographs bat orfgfssd papers ' to th* 
ranocs folds From the Amman pool of rfew 
there is perhspe a disproportions t» sttcotkw to 


En*hsh and coclmenul httratur# while msar iffr 
ns Scant American contnbatlow are nejkctcd 
WUk oxnpiete to many aspects, this editk*, hie 


thoee of fvrrioos yeanc entire! e ac&Ktt ctrlila 
phares of tha subject Tno term ’"Biochcxhiry h 
wow drevped from the title tad the arm of rids «i 


is to present physiology snlh btodsesristrr re- 
tsnoed cal so far at it » oecsaaarv to the daodabs* 
of problems of trumal function ' Tie (eaeal *ah- 


ject matter eowned, ho* rrvr b roach the sat** *' 
re pvevioBs «hboos Reprodortksi h sOS omitted 
the fiver a not jjvt® seetkm bet I* treated uoaa 
varioos hoadtejs in tie chapters 00 owtabofisai \ 
umber of Was mporunt oaa«KHa dttoct from 
completeness of the vohrme The lories u less C«n- 
plet than a desirable foe ere who uws (he t«t 
pnmanJy lor reference 

T the medical indent pe-rhap* the nm>. imoai 
lari is the fad r* to summarise the evidence cdfi- 
erretn* varvou* phases <rf the s*b>ert and todre* 
specific coodusions The olum* a to htyt asd the 
material to each section 10 vohtndaoos, tha t on e 
oat aa aarcriy comment adversely aa the *h“|*f* 
of dsdsctx present* tioc, boef rtc*p*tahbocj twi^t 
bind the rarsou* chapters more close! [*“**? 
student in obUraja* perspecti of the sdenc* » 
pfrvDolcr*) as whole * C I 


oat rac 
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T HE popularity of Sutton’s veil known work 1 is 
attested by the fact that this is the ninth edition 
The author has adopted his son as a permanent 
literary associate and the work is now published 
under the joint authorship of Drs Sutton and 
Sutton 

The book has always been an eas\ one to read as 
it is printed in large, legible type, on an excellent 
quality of paper In this edition, 27*new conditions 
have been descnbed and man; others, including 
coccidioidal granuloma, tularemia, and the treat- 
ment of svphihs completely revised 
The illustrations are even more plentiful than 
the; have been in the past, and m this edition 
there arc 1310 illustrations and n colored plates 
Many new photographs have been inserted to 
replace old ones and there are many photomicro- 
graphs 

The bibliography printed at the end of each sub- 
ject has been added to and brought completely up 
to date It has always been a feature of the work 
and is even more comprehensiv e than it has been in 
the past 

The only criticism that can be offered is that the 
book is growing so large that with further editions 
it may be necessary' to publish it again in two 
volumes 

The authors are to be congratulated on the pains- 
taking way the book has been compiled and I 
heartily recommend it to all practitioners who are 
interested in the subject of dermatology 

Edward A. Oliver. 


TN the seventh edition of Physical Diagnosis 1 by 
Elmer and Rose, the section on electrocardiogra- 
phy, silicosis, and diagnostic methods has been 
added to and revised The first 543 pages are de- 
voted to the phy sical examination of the entire nor- 
mal bod) Each of the standard diagnostic pro- 
cedures is covered completely before the next one is 
considered For example, the much neglected art 
of inspection is well descnbed, the beginner com- 
pletes his technique of inspection of the bodv as a 
whole, the head, neck, chest, abdomen, and extremi- 
ties before proceeding with palpation, percussion, 
and auscultation, which sections are covered in a 
similar manner This plan is especiallv suitable for 
the student who is a beginner in the stud) of 
ph\ sical diagnosis 

The second part of the book (340 pages) is devoted 
to diseases of the respiratory and circulator) organs 
The section on electrocardiography and abnormali- 
ties of the heart beat is well written and contains 
numerous tracings The chapter on “Radiology" 
in physical diagnosis is an essential part of any 
modem text on this subject The text is abundant!) 
illustrated and is recommended to both student and 
practitioner Clarence J McMullen 


_ or TOE Skin Bj Richard L. Sutton 11 D, Sc. D LL D 

fiRS (Cdinl and Richard L Sutton It A.M MU 1 ..RX t' 
tEtfin ) otb ed. Si Low. Jlo The C \ Motbi “ 
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at ical Diagnosis B> Warren P Elmer BS MD and W D 
Mo The C \ Moib> Co 1935 
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T HE manual 3 by Conybeare ranks with the best 
of the rather numerous manuals of diabetes that 
are available, its outstanding qualities are brevity 
and clearness The author has outlined m 94 pages 
the general considerations which govern the physi- 
cian’s treatment of diabetes and, in an appendix of 
22 pages, which may be obtained separately , he has 
provided for patients, detailed instructions with 
reference to practical points upon which successful 
self-care depends 

Detailed or technical discussions of the more 
theoretical and biochemical aspects of diabetic 
metabolism and a bibliography are intentionally 
omitted. The dangers of over-nutntion and exces- 
sive insulin dosage are stressed Bv allowing 100 to 
140 grams of carbohy'drate the author believes that 
the diet can be made reasonably palatable and that 
special diabetic foods are not required With such 
carbohydrate allowance he believes that there is no 
conclusive evidence that the amount of fat needed 
to furnish a maintenance diet predisposes to arterio- 
sclerosis The value of examinations of the unne 
four times daily (in the early morning, before 
luncheon, before dinner, and at bedtime) is em- 
phasized. 

To the physician who desires concise information 
as to modern conservative management of diabetes 
and to the intelligent patient this book will be 
helpful Walter H. N abler. 


TN a ponderous volume 4 of 1028 pages of winch 36 
•*- are index, Gradwohl apparently has attempted to 
produce an encyclopedia of clinical laboratory 
methods Matters of technique are in fine print, 
interpretation and discussion of results are in larger 
type “The standard technic of accepted procedures 
is given in strictest detail, together with an mterpre 
tation of all data obtained by standard tests,’’ say s 
the author m his preface There is no attempt at 
selection and no definite recommendation Df any one 
method For example, 10 qualitative tests for al- 
bumin and 7 for sugar in the urine are descnbed 
The descnptions of technical procedures are models 
of brevity and are, usually , adequate and dear In 
each case a constant formula is followed The reagent 
and its preparation, the technique of the test, the 
changes that constitute a positive result with atten 
tion to possible misleading reactions In those tests 
in which a quantitative result is the goal, the for- 
mula and a concrete example of its application are 
given 

A chapter on blood chemistry of So pages contains 
a useful table of the composition of normal human 
blood with the diseases or pathological states m 
which changes m each constituent mav be encoun- 
tered The author is espeaallv interested in hetna- 
tologv and the chapter on this subject, which occu- 
pies 1S0 pages, is useful and stimulating Special 


F Rhl- f.ndo„ ^ ’ 


‘Clinical Labo*ato«y Methods ant> Duc-.osn A Tcitbooi: ox 
Lcboiatoyy Baocpeits mrn Tam Iimnmnot By K. II H 
Grada-ohl VI D St Lorn. Jlo The C. 1 Mo.br Co njjs 
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attention m gives to the technique cad ri grifigmce 
trf the . Sf h iTiir t TOa! Tbia roiusw contain* »er 
Uo» cm th* diagsxab of raU**, te*u let ptnuuev 
*ad hvperaecduvmm, tbemiot! azuhw d mflk, 
identification ccf palbo**sic fcmgl the maUcf of 
Wlcc«wta Taodaea «tc. Tb* following chapter 
be»dsB*» jK in kk* of the eompcvb tm ivtne** of 
tU* book: FtmiUA-jrr end Exooc P*rhofc*y of 
Becteriofagical Applfc* tiara t Omiatl Dbg 
a***, ‘55 p*rr* .Vr ofc*v «s p**a Ruaf lletab- 
olbra, 7t**M l’wtmortrails*mn»tioQ»,4 pa*n 
Tmue Cmhs rg ind Staining. j j (»pj, Prepare (iw 
of Jlaaeum Spedroeoa, 16 papa end Tcafacfcgk 
Tedrolqae ,}6 [a#e* 

Tbeit ire i m nitaintSoea In black and white and 
»4 colored piitea. Numeroct* ubiei sad duns re 
inefttl adjunct, t the tot. The declared purpose 
of the uthoc in writing thin toforoe tu “to help 
the cfinlcUn, the bbacaioev octet, cod the medial 
student to learn laboratory ditgaod* Th* hoot ft 
larger and mere cwnprrbeti*\ than is »ece**ary (or 
medical Undent*, but It ahould be > \rry taefol addi- 
tion t the worthy library of any active laboratory 

} P Snnxvt 


T HE (men! nhn t the fifth edition of CWodea 
In* hook, IfrtkoJ *f T <*i**c*J ha a not been 
changed from that oi fct* firat rdrtkv, The book b 
itffl planned » firrtrfah an outline of all method* oi 
treatment In Internal medkin* Th* rtvafau* mad* 
repreamt the anther nun >Wi entire! v la refer 
CTKiea t riven drug, diet, or farm of treatment, etc 
The bool b di Ided teto t part* Part I b dr 
voted t feaerai therapeutic*, the method, aaed id 
treatment, la tkb aectloa real, drop, dirt, and 
hrdrrAhfttpy sit daeo»«J The otoor dracribo 
la detail the method of preparation tad the pea- 
cedar* to fallow In carrying out the varied forma of 
treatment 

Part 1J du e s* ** * apedal therapeutic*. the aryika 
tioo 1 therapeutic* to partlcotu doeaan The o- 
thor give* fall dacrlptioa t the «p pbeatioo and the 
result* to h* opetted from the rartoc* treatment* 
he Em outlined 

There re atrm nw» ittaatratwna tfarrwjgbcwrt the 
book, »ho*b( laatrumenu, li a wirfUo g technique, 
and a method of procedure foe th* treatment* cut 
hoed 

Thb book, becan** It a cnrabinaiJMt of toaten* 
owhea and tbtT*prntk», ahould be vahiabfe refer 
me* m i or phyaiian a hbtary 

Currcar, J B.o«ou* 


T HE eireilest textbook on urofaty br taendruth 
and Eofnlck ha* been fertaed to mdade the mor* 
recent advance* m diaanottic and thec*peuije arol- 
ofy An important additjoo t* th« chapter to 
mud caicuU, covervn* n moat compiet manuer 


„ ers."-iT'rsu,’’ l 

Tart fcoc* m Ci«r*o«r w mwr 

KeS^rtiyts.r^ 


th* (fifferentlal tUi*so»U of daafaiihlwb Tcma- 
erethral efcrtnuteatetfatr of vurfata type* of hkdfar 
aeck oUtradfac* ha* been wnidered in th* Drift 
as th* pathofaflcd anatomy and p*fhofc«ka] pfry*f- 

c4o*r cd prcatatic hypertrophy ThTchaptm c* 
aoiaaBe* of the kidney* and aretm, lajurie* of th* 
Udaey and cy»tic dbe*** of th* kidney* are etpe 
<i*Sr commewiabl* h other ifmfkr imt that I 
hrrv tern b m ably and adectaiteiT Bhs«r*ted 
UhOe the work ia tome*, b*t too (raaa for the avmte 
medical »t*dcnt darin* bb academic tareer it bow 
that could «efl he a*ed lot reference dntiat hk tchod 
day* and bter faund moat tsaefoi dmfajbb rear* of 
dinical pplkatioo, trscrwj CTCovc* 

IN the urcood edition of Copenuah book, »&ic4 
1 fart appeared in lgij, many reriaioea aad »ckh- 
tfcxu, p*rucukriy [a the *ect»e> o* therapy hav* 
been made. Th* s*a of foil *alt therapy hiiatmae, 
he* reoooj, Intrareaouicafafam, adahort red**- 
therm r b di*eu*a«d Th* book b t (meral ptrety 
oi the earitw* rheuaatle dbea»e* C&pfm arr iV 
voted to tto chacnadon of amt rheumatic tmrr 
chorea. Mail aaau k hnunthat, tod ibrodlit, 
aeialka and aeurub, rheomataW arthrhia, onto- 
•rthrftK and apondjUtU The treatment of thor 
ranoc* atRictioo* b di*co**cd In aoow detafl b 
Tart 1H afelch make* up t o-tfaird* of the Uui. A 
chapter b devoted UJ pre*no*la. Tb* a thor drai* 
irom hi* oun rtd* caperience, p*rticabrtv la evahr- 
tin* the varioo* therapevtk meaaarea Tba b«k it 
very readable and abocid be of jp**t r*iae to the 
man in (meral praeik* J Rn*T* UoJltl 


IV a roi po(* mouctniph* Catjbbrrf cmer* th* 
A tabbed of vrumm* IUj iprcnl rrfeiroce to tb- 
ttdric* a ad mneenfao a* eB a* lW field a ft*- 
era! Tba uoel a an ealarfemeat and nrrbku « fc* 
caotnbutioc a» It crl*!niUy wvared in Hatta*- 
Selta, BstUf** P*U*i*v* «<i ITrtkr I* ?>f 
The tnhject material i> evenly dJ>Wed There u 
(eneral chapter on vitamin* and more weifimB 
the rriaUoc of vitamin* to precnancy »h°* t-** 
poerpenasa, th* n e ar b om, thefr rektke to tb* id *e 
(ana, a *4 internal tecnetwoa \ artou* Bds chapter, 
of (*nrral lacdorpc inter** are Included, *oei a* rt* 
tiaa to growth, coMtitotmo, tnitntfac, tnalqp*al 
tomoru, lubercoioan, and wind hetEn* ThfT* » 
mock repetnioo m th» rraiiaj matter and m»cs that 
» erven a not new 

Th* athor daiiU* tha tlphab*!ic*l »t«worfarore 
of mia on b» and *a((etta that they t« oaaad a ettm - 
in( to piiyncai, cismucal, and p.*iyuolo*JC*l P ro f* r 
ue* tie foOoara oat the damlScabo* cf 
and rank, baaed Wftly o* Ui and water 
The mamma of apeoal ictereat tn cfw<rtx« a»o 
tynecolocr ar* tfia B metpiei cooabtia* “ •** 
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B , C, D, and E There are manv references to ex- 
perimental work, but the author cautions the reader 
in drawing conclusions from such work and applying 
them directly to the human species It appears that, 
if there is a congenital factor as regards vitamins, the 
deficiency exists merch from birth for such factors 
were not supplied during pregnancy Further dis- 
turbances in growth are aggravated only when the 
deficienci is continued Reactions, howev er, are re- 
versible It is interesting to note in this connection 
that there is no fetal rickets, but if there is a lack of 
vitamin D supplied b\ the mother, a rachitic tend- 
ency in the newborn child could ten quickly de- 
velop The author is familiar with all of the world’s 
literature, in fact has contributed much to the sub 
ject from his own laboratory An excellent bibliog- 
rapht , including the world s literature from 1929 to 
date, is appended \V B Serein 


'T'HE book by Colwell entitled The Method oj Ac- 
lion of Radium and X-ra\s on Living Tissues 1 
meets a need and it may be said at the outset that it 
succeeds in bridging the gap which it intends to 
bndge It is surprising how well the author covers a 
tremendous field of experimental work in this com- 
paratively small volume His own experience in this 
field, based on the contributions made by himself and 
in co-operation with Sidney Russ, enables him to 
review the material verv critically 
All branches of biology, biological chemistrv , his 
tologv, serology, and dimeal treatment, which are 
connected with the action of radiation on living tis 
sues, are considered. In the first chapter the author 
gives a review of the effect of radiation on the cell 
He considers the changes produced by radiation on 
different cell organs (cell membrane, cytoplasm, cy- 
toplasmic inclusions, and nuclei) In this chapter he 
reviews the observations and interprets them from 
the point of view of the most modern knowledge of 
colloidal chemistry of the cell 
The second chapter covers the observations made 
on the chemical action of radiation Here he con- 
siders the effect of ray's on colloids, on oxidation and 
reduction phenomena as far as thev are related 
to biological reactions He also reports in this chap- 
ter the effect of radiation on enrymes A large part 
is devoted to the effect of radiation on autolysis 
The effect of rays on lipoids of the cell and on cho- 
lesterol is also reported Special consideration is 
given to glutathione because of its fundamental im- 
portance in cell oxidation This is followed by the 
report of Crabtree’s work on the effect of radium 
radiation on tissue oxidation and carbohvdrate 
metabolism A short discussion of the results of 
radiation on the chemical composition of proteins 
is included 

In further chapters the action of radiation on the 


1 tar XI rrnoD or Acnox or Radiw axt> X wYsoxlmvc Tisscn 
Hector A Colwell MB Ph D JIR.CP DPH London Orion 
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reticulo-endothehal system and some immunity re- 
actions are reported The effect of radiation on anti- 
body formation and its dependence on the quahtx 
and dosage of the radiation are reported. These con- 
siderations constitute a basis for the important chap- 
ters which deal with the effect of radiation on tumor 
growth since the immunity reactions are at least 
partly due, on the one hand, to the reticulo-endo- 
thehal system and, on the other hand, some careful 
investigations support the assumption that tumor 
growth is regulated b\ the function of the reticulo- 
endothehal sy stem 

In the fifth chapter, “Radiation and Resistance to 
Tumor Growth,” these questions are discussed ex- 
tensivelv The effect of radiation on tumor growth 
is considered from the point of view of the effect of 
radiation on the isolated cells, this means on tissue 
cultures in vitro before grafting these cells Further- 
more, the effect on tumor cells in animals and the 
effect on the reticulo-endothehal svstem of the 
bearer of the tumor are reported It is particularlv 
important from the clinical point of view that there 
are also experimental observations which indicate 
that the different amounts of radiation in the cells 
produce different results, so that a certain amount 
produces immunitv reactions against further tumor 
growth (which mav be due to certain contents of the 
tumor cells), whereas too large amounts of radiation 
seem to destroy these substances The question of 
the importance of the reticulo-endothehal sv stem for 
the growth of tumor metastnses or for the resistance 
against this growth is cnticallv discussed 

While this chapter deals mostlv with grafted tu- 
mors, the last chapter, “The Action of Radiation on 
Malignant Tumors,” gives the results of radiation 
effect on malignant tumors in man It is based pri- 
marily on the classical work of Lacassagne and 
Monod, which is extensivelv reported, and the pos- 
sibility of explaining the results on the basis of pres- 
ent knowledge is discussed In logical connection 
with this material, the question of radiosensitmty of 
tumor tissues is considered 

In reporting this extensiv e materia] and consider- 
ing the manv special questions, the author never 
loses the broad general biological view He attempts 
to show what clinical application can be made of this 
matenal In this manner the book gives an excellent 
review of the present status of all questions which 
are related to radiotherapy , giving a safe, non-specu- 
lative basis for the application of experimental 
knowledge to clinical treatment. 

This work serves as a basis for new experimental 
work, but it is more than a convenient guide for the 
experimental worker It giv es to the clinical radiolo- 
gist the means of understanding and interpreting 
some of his observations and gives him new stimula- 
tion For this reason, the book should be read bv 
every radiologist who washes to administer his treat- 
ment on a sound and intelligent basis 

Max Cutler. 
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CLINICAL CONGRESS PROGRAM IN BRIEF 
Monday, October 28 

9 00. Clinics m San Francisco hospitals. 

9 30 Hospital conference — Fairmont Hotel, Ballroom 
a 00 Clinics m San Francisco hospitals 
2 00 Hospital conference — Fairmont Hotel, Ballroom 
2 00. Surgical films — Fairmont Hotel, Red Room 
500 State and Provincial Executive Committees — Fair 
mont Hotel, Gray Room 

815 Presidential meeting — War Memorial Opera House 
Tuesday, October 29 

9 00 Clinics in San Francisco hospitals. 

9 30 Section on ophthalmology and otolaryngology, 
scientific session — Fairmont Hotel, Gray Room 

9 30. Hospital conference — Fairmont Hotel, Ballroom 

10 00 Surgical films — Fairmont Hotel, Red Room 
2 00 Climes in San Francisco hospitals 

2 00 Hospital conference — St Mary's Hospital. 

2 00 Surgical films — Fairmont Hotel, Red Room 
2 00. Fracture conference — Fairmont Hotel, Ballroom. 
8 00 Hospital conference — St Mary’s Hospital. 

8 15 Scientific session, general surgery— Audi tonum, 

Veterans’ Building 

Wednesday, October jo — Oakland Day 

9 00 Climes in Alameda County hospitals. 

9 30. Hospital conference — Fairmont Hotel, Red Room 
9 3a Surgical films — Fairmont Hotel, Ballroom. 

2 00 Clinics in Alameda Countv hospitals. 

2 00 Surgical films — Fairmont Hotel Ballroom 
2 00 Hospital conferences — Unfv ersity of California Hos- 
pital and San Francisco Hospital 
8 00 Community health meeting — Exposition Audi- 
torium 

8 15 Scientific session general surgery — Auditorium, 

Veterans Building 

Thursday , October JT 
900 Clinics m San Franasco hospitals. 

9 30 Section on ophthalmology and otolaryngologj , 

scientific session — Fairmont Hotel, Gray Room 
9 3a Hospital conference — Providence Hospital, Oak- 
land 

10*00 Surgical films— Fairmont Hotel, Red Room 
r 3a Annual meeting— Fairmont Hotel, Ballroom 
2 00 Clinics in San Franasco hospitals 
2 00 Hospital conference — Samuel Memtt Hospital, 
Oakland. 


3 00 Cancer symposium — Fairmont Hotel, Ballroom 

8 c$ Scientific session, general surgery — Auditorium, 

Veterans’ Building 

Friday, November 1 

9 00, Clinics in San Francisco hospitals 

9 30 Section on ophthalmology and otolaryngology, 

saentific session — Fairmont Hotel, Gray Room 
10 00 Surgical films — Fairmont Hotel, Red Room 

10 00 Hospital conference and tour of Alameda Count} 

hospitals. 

11 co Meeting of new Fellows, class of 1935 — Fairmont 

Hotel, Ballroom. 

2 00. Climes in San Francisco hospitals. 

2 00 Surgical films — Fairmont Hotel, Red Room 

3 00 Conference on industrial medicine and traumatic 

surgery — Fairmont Hotel, Ballroom 
8 13 Convocation— Scottish Rite Auditorium 

T HE surgeons ol San Franasco and Oakland 
have prepared a program ol dimes and dem- 
onstrations that will provide a complete 
showing of the clinical activities w all depart- 
ments of surgery m that great medical center on 
the Paafic coast dunng the twenty-fifth annual 
Clinical Congress of the American College of 
Surgeons, October aS-November 1 The Commit- 
tee on Arrangements has been assured of the 
hearty co-operation of the clinicians at the two 
medical schools and twenty-seven hospitals that 
will partiapate in the program 

The clinical program, published m the following 
pages, will be further rerosed and amplified dunng 
the weeks preceding the Congress Operative 
clinics and demonstrations in the hospitals are 
scheduled for the morning and afternoon of Mon- 
day, October 28, beginning at 9 o’clock and for 
the mornings and afternoons of each of the four 
following days The real program of the Congress 
will be published dailj — a complete and accu- 
rately detailed program that will be posted m the 
form of bulletins at headquarters each afternoon 
for the succeeding day The same material will 
be issued m printed form the following morning. 
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Special feature* of the clinical program toctode 
(r) tranarctmi«derrv*vrtraiing the treatment of 
cancer by surgery radfom and \ ray (*> fracture 
eSafe* rienwortnittog modem raetWj of trait 
mau (^dmk»fatr«am^»OTerjr<i!TOoo*u*t 
Inc ti» acira tnethcris of rehabaTi* riots of Injured 
patient* by sargwy and physiotherapy 

During the Cccgm* the hospital ahip Rdxef 
of the U S.h*Ty wfflbedocLed*t*coa\«iient 
point oa the waterfraot. Clinic* on board ship 
» ELI be SP «n on Tuesday rooeutag by Commander 
Horace R. Boooe and asaodairs, and arrange 
menta irfl] be made for an fascectian of the stop 
by the rafting aorgcoc* aad tbrir friends dorit^ 
the Coogresa. 

frrciXL rtDcxxia at uiadqu . ulttx * 

A conference oo fractures, cnier the auspice* 
of the College Committee on the Treatment of 
Fractures, aril] be beid In the Gold Ballroom of 
the Fairmont Hotel cm Tuesday afternoon at * 
oeiock. A detailed program Is presented to the 
following page* 

Under the auspice* of the College Committee 
on the Treatment of Malignant Diseases a tvm- 
podam oo cancer wfl] be presented In the Gold 
Ballroom of the Fairmont Hold oo Thursday 
afternoon following the annoal meeting of Feb 
km*. The *\Trtpodum will concentrate oo the 
standard acrepted methods for the treatment of 
cancer A report oo five year results of therapy 
compiled by the Department oi Clinical Research 
conbmrfof the gathering of statistics on thia sub- 
ject from din runs in vanoo* parts of the United 
State* and Canada darby the part several jean, 
will be Inducted A detailed program n presented 
in the following pages 

The annual conference of the Board oa Indus- 
trial Medicine and Traumatic S urg er y wBl be 
held In the Gold Battroora of the Fairmont Uotd 
oo Friday afternoon at a o dock. The program, 
which appear* in the following pages, indite* a 
report « the activities of the College in conduct 
ing im ei ligation* and f arm * tnsoeg mduitnal 
otabBahments during the post year m coctinua 
item of the wort done along these lines during 
the past five jean. 

eyzvoto saxTurci 

Programs for the five evening sesaioos as pre 
pared by the Central Exccnu e Cormoittee are 
presented In the fcficnrmg pages At the preri- 
denUil meeting oa Monday evening to the War 
Manorial Opera Hoaso folio* ng the address by 
the retrriBg president, D Robert B Grreoough 
of Boston, the new officer* elected at th* 934 


Oinkai Congress wd be fnaagurated— Dr Don- 
ald C. Balfour Rochester, Mma president 1> 
Arthur W Alien, Boaton, and 1>t John A. Gunn, 
’ftaarfpeg virr -presides t*. Dr George CrQe of 
Cleveland Chairman of the Board of Regents, 
wm deliver the annual oration oa sairerr hk 
subject bring “The American College of Sorgeoa 
—Part, Present sod Future.’" This address wtQ 
tod ode a tribute to the fife and work of tl» hte 
Dr Frankha H, Martin. 

Scfcn tific sessions wril be held fa the Audrtomnn 
of the \ eterans Building on Tuesday Uedne»d*> 
and Thursday evenings, at which catoent sor 
jews of the United States and Canada will pre 
sent and discuss paper* cm surgical subjects of 
timely Importance. 

The annual convocation of the College wffl he 
betel cm Friday evening to the Scotthh Rite Au- 
ditorium, at which the iqjj class oi candidstes 
will be received Into Fellowship. The presiiefit. 
Dr Donald C. Balfour of Rochester Minn mil 
deSver his Inaugural address cm this occasion, 
and Dr Robert Gordon SprouI.B S LLD 
president of the Univeraity of California, *ifl 
deliver the Fellowship address. 

OTBTHAlirOLOOT A*D OTOta*T5*OOtOGT 
The committee to charge of the Settlor) no Rtf 
gray of the eve, eat nows and throat tou arranged 
a pmpam of ophthalmologtenl and otobrytoP' 
togicaf clmfca and demoostr* turns at the boapfuh 
and medical schools, as published to the foiknring 
pagrt. Also scientific sessions are to ba bdd *t 
the Fainnoot Hotel oo Tuesday Thursday and 
Friday roomings, at which cfiakal papers are to 
be presented by visiting surgeons ami discussed 
bj tool din lea ns. The programs foe these sden- 
ufic sesaions appear to toe tolkrwtog page*. 

KttTDto or «w mums 
Candidates for fcBowshtp to the Amencan Coi 
tegc of Scrgeoas, dasa of 1935, will tsserabi* to 
the Gold Ballroom of the Famaoct Hotel at 1 
im on FraJay for the decenary mtWx&M pre 
rfem# t receiving their feOmstopa and to »go 
the feflowahrp roll 

anoajxrrr tnuira utrmo 
Foftewmg its established customs and in rec 
ogjuuoo of an obbgaUoo t the pmbbe to jwo- 
rsde aothociutive mfoctruu* oa modern sor 
gery better bwpitak and the prtvrslioo ta d* * 
case a cootaunitv health meeting wiB be hod 
ao Wednesday evening at 8 o cixi, mart toe 
autpsct* of the American Coflege 0/ So rgetsa, ta 
the Kxpoauioc Aadiiomm A jetrfram afprep*>- 
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ate for the occasion consisting of brief interesting 
talks on scientific medicine, health, and hospitals, 
including a motion picture film on a medical sub- 
ject of interest to the laity, will be presented, as 
follows 

Donald C Balfour, M D , Rochester, Minnesota, pre- 
siding 
Imocation 

Address of Welcome Howard C Naffziger, M D , San 
Francisco, Chairman, Committee on trrangements 
Message of Greeting Jacob C Geiger, M D , San Fran 
cisco, Director of Public Health 
The American College of Surgeons — Its Aims and Objects 
George Crile, M D , Cleveland 
The March of Scientific Medicine. Allen B Ka navel, 
M D , Chicago 

The Approved Hospital — What It Means to \ou (Ulus 
tinted) Malcolm T MacEacheen, M D Chicago 
Prevention of Heart Disease. LeRov Long, M D , Okla- 
homa Citj , OUa. 

The Course and Curability of Cancer (Illustrated) Bow- 
man C Crowell, M D , Chicago 
Maternal Care C Jeff Miu.er, M D , New Orleans 
The Conserv ation of the Health Welfare of Vy orkers w 
Industry (Illustrated) Frederic A Beslev, hi D , 
Waukegan, 111 

Patients, Doctors, and Hospitals Robert Jollv , Houston, 
Tens 

Medical motion picture film 

OAKLAND DAY 

Wednesday, October 30, wall be designated as 
Oakland Day The cluucal program for that day 
will be transferred to the hospitals in Alameda 
County on the east side of the bay, which includes 
Oakland, Berkeley and Alameda — a great metro- 
politan area with a population of over 500,000 
people, having many splendid hospitals and 
the great University of California in Berkeley 
No clinics wall be scheduled in San Francisco 
hospitals on that day Besides a wealth of clinical 
facilities, there are many points of interest which 
it will be the pleasure of the surgeons living 
in the district to show to the visiting Fellows 
and their families The Oakland committee has 
arranged special transportation facilities for the 
visiting Fellows and their fnends 

HOSPITAL CONFERENCE 

The eighteenth annual hospital standardization 
conference will open with a session in the Gold 
Ballroom of the Fairmont Hotel at 9 30 on Mon- 
day morning at which addresses will be delivered 
by distinguished representatives of several or- 
ganizations At this session the annual report of 
the hospital standardization activities of the Col- 
lege for 1935, mcludmg the list of approved hos- 
pitals, will be presented 

Monday afternoon will be given over to a dis- 
cussion of hospital problems from various aspects 


m which administrators, surgeons and others will 
participate 

Tuesday morning will be dev oted to a “panel” 
discussion of the hospital’s obligation to its com- 
munity and its part in the community life profes- 
sionally and economical]} 

A joint session with the Association of Record 
Librarians will be held on Wednesday morning at 
which problems concerning hospital records are to 
be discussed 

Tuesday and Wednesday afternoons will be de- 
v oted to definitely planned departmental demon- 
strations m hospital administration in certain of 
the San Francisco hospitals These demonstra- 
tions will show how various departments function, 
affording those present an excellent opportunity 
to see how other insututions carry on their ac- 
tivities 

Thursday will be Oakland Hospital Day and 
a program of demonstrations of special interest 
will be earned on in four of the major hospitals 
in Alameda County' with the co-operation of the 
Oakland Hospital Council Many new features 
and procedures in hospital management will be 
demonstrated 

Through the courtesy of Dr D W Black, med- 
ical director of the Highland Hospital and director 
of Alameda County health activities, those who 
are interested in the Alameda plan for medical and 
hospital care wall be given an opportunity to make 
an excursion through the county' on Friday 

STATE AND PROVINCIAL COMMITTEES 

A meeting of the State and Provincial Execu- 
tive Committees with officers of the College has 
been called for 5 o’clock Monday afternoon m 
the Gray Room of the Fairmont Hotel This 
meeting is called for the purpose of obtaining 
information on which may be based the itinerary 
of the College for its sectional meetings and the 
desirable grouping of the states and provinces 

ANNUAL MEETING 

The annual meeting of the Fellows of the Col- 
lege will convene in the Gold Ballroom of the 
Fairmont Hotel at 1 30 o’clock Thursday after- 
noon Reports by the officers and chairmen of 
the standing committees on the various activities 
of the College will be presented, followed by the 
election of officers 

SURGICAL FILM EXHIBITIONS 

Throughout the week surgical motion picture 
films, both sound and silent, will be exhibited 
daily m the Red Room of the Fairmont HoteL 
This showing of films, demonstrating clinical 
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features of interest, has met with popular accept 
aoce in recent you*, A number of new 6 hm 
to be shown. Detailed programs will appear 
In the Daily Bulletin. 


HXADQUAAm* — TECTIXiCAL EXH3BTTIOH 
Headquarters (or the Cbogrem will be estab- 


lished at the Ftirmcct and Mirk Hopkins hotels. 
At the former the Terrace BaDrocm and Foyer 
the Gold Ballroom and other large rooms oo the 
meJa floor and oo the terrace have been reserved 
fee scientific sew iocs soil cocierences, regiaua 
ticei and dlnic ticket bureaus, boBetin boards, 
exhibits, execothn offices etc. 

The Technical Exhibition including the regis- 
tration and elialc txlrt burcaua, will be located 
fa the ballroom and foyrr oo the terrace Soe < of 
the Fairmont Hotel. In these rooms will also be 
found the bulletin hoards on which the daily 
cBnxnl program will be posted each afternoon 
The leading manufacturers of surgical Instru- 
ments, Viay apparatus, operating room lights 
hospital apparatus and supplies, ligatures, dress- 
ing* pharmaccutscala and pubhafeei* of medical 
books w 01 be represented In this exhibition. 


a tacAxioar oa m racmc coast 
Many Fdlowi of the College and their guests, 
who will attend tho Clfrucal Congress hi San Fran- 
cisco are planning to tain advantage of the op- 
portunity which naturally suggest* itself to io- 
dttde a vacation and nght-aeerng trip oo the 
Paofic coast. AO the railways are offering very 
law round- tnp rate* with liberal stopoTer privi- 
leges from afl part* of the* United States aad Cao- 
aitt, with the added privilege of traveling to the 
coast by ooe route and returning by another 
thereby affording unusual oppcrumrtie* for visa 


fag many pcaota of interest eo route 
l ew a ties ha e 


, e so i mp reswve a setting as San 
Fraaasco. The rugged hilts rnxwi which It ts Unit, 
the Golden Gate, Mt Tamafoatt, the maty bar 
to the east. Oakland and Berkeley and the hilt* 
beiocd, aB amtnbcte to its grandeur It is a 
pteasir* picture and the attrens of San Francisco 
haw not been aurmodlol of it Their nark* and 
resnkWT dateicts hare a dignity and faeantr hi 
keeptng with the scene about them 
Along the Pacific coast ooe aril find much to 
claim ha altentwQ First, there fe the California 
pacific Interoaticoal Expoaiuon at San EriegO'- 
a ISorid* Fair of magnitude aith many itapoc 
Unt tnecbcal and other aaeotific exhibit*-— erected 
;n Balboa Part, a tropical fairy land The buHd- 
np, which are permanent structures, hire their 
{fipritv and beauty enhanced by the gorgenca 


setting. Scmdxj . November j has been daknaled 
as American College of Surgeons Day andaipecisl 
progrero lot that day h befog prepared. 

Lo* Ksgtla with ft* mountain background, it* 
brood boulevards, its nearby beaches, its haw *• 
taEty — and HoBywood — afford opporttmiUesTcr 
catertsinreent and revrcsriotL 

Traveling south but a short distance from Saa 
Frandaco, w» enrets the Saa Toamrin valley at 
Merced— the gateway to \ osernlt* National Park, 
where ooe views <*w of the moat famous spec 
lades of nature. The valley occupies but eight 
square miles, but la this limited space are gath- 
ered more natural wwxters than can be founl fa 
any other si mit a r area fn the world. It corum* 
<lght waterfall*, the lowest twice the height of 
Niagara, and the highest the equal of ten Nkg 
araa. There are meadow* of deep grass and wild 
flowm, a rushing mountain river forests aad 
tow eri ng cMj 

Del iloote and Pebbfe Beach, 00 the famous 
seventeen mile dnve are but a ihert distance fr** 
San Frendaco, Other nearby point* of burnt 
are Paso Robles with its almond g ro v es , lords 
Santa Barbara with its famous Old Mission, and 
a score of dlfcs whose name* are associated with 
the romantic Spanish period — a fairyfcrnd of nit 
oral and cultivated beauty 

To the north there are many dtiei to claim rwzr 
attention Vancouver In Brttiah Coiumffa, Unit 
up against mighty mountains with a primeval 
forest almost at Its environs. Seattle, tie grest 
thtpfKOg center of the northwest, with Puget 
Sound to the w«t and beyond it the wbfte-csfped 
Olympics in the distance the Cascade Moun- 
tains and looming to the southeast, Mt Rainier 
held in special vraearatsoo by the Indians ca the 
mountain that was God — no peak fa the United 
States ii so majestic Portland, famous fee it* 
natural beauty— a literal bow rr of rose* the hi* 
miracle of Crater Lake Mt Shasta and Ltsws 
Peak, the oclv active volcano In the United Si* to. 

No matter what route one takes he wffi view a 
truly great and inspiring American scene— the 
thn icg tarn beds of the midwest, the oMe 
atreirhes of pratne the adbiuae mcun tain ranges 
of the Rockies, the grandeur of the desert, the 
towering foretu of the fax west, aad thee the Wue 
Pacific 

This year ooe wiO travel fa comfcrt and ksxttrj 
undreamed of a short time ago, Whatever route 
00c travels be will find his train ur-ctwbtk«d 

Thw singte factor adds » nmch to the ccanfcrt and 

pleasure of a tranacectmentsl journey that U 
definitely and certamly msrU the begfonfag « « 
new era la trtatpcettlxx hktwy 
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RAIXWAV FARES FROM VARIOUS CITIES TO 
SAN FRANCISCO AND RETURN 
Low round-trip fares will be in effect from all 
points in the United States and Canada Consult 
your local ticket agent as to exact fare Summer 
tourist tickets are good going via one route and 
returning via the same or any other authorized 
route, with a final return limit of November 30 



Round Trip 

Lower Berth 


Fare 

One Way 

Atlanta 

Sroo 75 

S2r 25 

Baltimore 

120 75 

24 00 

Boston 

132 80 

25 88 

Buffalo 

iog 55 

21 38 

Chicago 

86 00 

IS 75 

Cincinnati 

97 00 

19 5° 

Cle\ eland 

101 35 

19 SO 

Detroit 

gS 30 

19 5° 

Duluth 

86 00 

17 7S 

Kansas City 

72 00 

13 25 

Memphis 

85 IS 

14 SO 

Minneapolis 

86 00 

IS 75 

Montreal 

122 SS 

24 7S 

New York 

126 go 

24 75 

New Orleans 

85 IS 

14 00 

Omaha 

72 00 

13 25 

Philadelphia 

122 85 

24 00 

Pittsburgh 

107 10 

20 25 

Portland, Ore 

29 7° 

S 5° 

St Louis 

81 50 

15 00 

St Paul 

86 00 

15 75 

Seattle 

37 05 

6 7S 

Toronto 

10S r5 

21 38 

Vancoui er, B C 

42 55 

8 75 

Washington 

120 75 

24 00 

Winnipeg (via Portland) 

86 00 

18 7S 


ADVANCE REGISTRATION 

The hospitals and medical schools of San Fran- 
cisco and Oakland afford accommodations for a 
large number of visiting surgeons, but to insure 
against overcrow dmg, attendance at the Congress 
will be limited to a number that can be comfort- 
ably accommodated at the clinics— the limit of 
attendance being based upon the result of a survey 
of the amphitheatres, operating rooms, and labo- 
ratories of the hospitals and medical schools to 


determine their capacity for visitors It is ex- 
pected, therefore, that those surgeons who wish 
to attend the Congress will register in advance 

Admittance to all dimes and demonstrations 
will be controlled by means of special clime tick- 
ets, which plan provides an efficient means for the 
distribution of the visiting surgeons among the 
several climes and insures against overcrowding, 
as the number of tickets issued for any dime null 
be limited to the capacity of the room in which 
that dime will be given 

A registration fee of $5 00 is required of each 
surgeon attending the annual Cluneal Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters This card, which is 
non-transferable, must be presented in order to 
secure clime tickets and admission to the evening 
meetings 

SAN FRANCISCO HOTELS AND THEIR RATES 

In addition to the turn headquarters hotels — 
the Fairmont and Mark Hopkins — there are a 
number of first-class hotels within short walking 
distance of headquarters providing ample hotel 
facilities at reasonable rates The following hotels 
are recommended by the Committee 


Bellevue, Geary and Taylor 
Californian, Taylor and OTarrell 
Clift, Geary and Taylor 
El Cortez, Geary near Taylor 
Fairmont, Mason and California 
Gaylord, Jones near Geary r 
Mark Hopkins Mason and California 
Palace, Market and New Montgomery 
Plaza, Post and Stockton 
Sir Francis Drake, Powell and Sutter 
Stewart, 353 Geary 
St. Francis, Union Square 


Minimum Rate 
with Bath 
Single Doable 

S3 CO S4 00 

3 00 4 50 

3 50 S 

3 co 4 50 

3 50 5 00 

3 co 4 00 

3 50 s 00 

3 5° 5 00 

3 co 4 00 

3 5° 5 00 

2 50 4 00 

3 S° S 00 
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SURGERY O-NECOLOCfY AND OBSTETRICS 
OPHTHALMOLOGY AND CmDI^RWGOU>C\ r — SClOmTIC SESSIONS 
TwaJtj pryo-Oty Xtrm, Ftirm+mi Ed4 
Jootw L. UcCoca, VLD Chninjun. 


□ for Gkoconu Ccmud Bmsi, SI D Sr* Yuri, 
a by A. R. Invnrr, VI D Lot Aafd*x 
}**£**S*** °* CompOadotu (a th* Open lion hr Senile Gitnimet. Jem O VIcRitwwi*, If D 
D*i***i lilll. 

Dana* on opened by Jcmm L. VIcCoot, il D Sen Fnnefaco 
OrUul Ab*en* Dwxsrr C. Onrtrrr U t> , CUexfo 

Di»ca*»lo* opened by lUrmreD J NutTmt XI D Onihnd 
The 5*rjic*l Approtch to the Noel Aeconocy Sxratt- Wmxu* lln jam , VI D Oocbunti, 0U« 
I>Wca«*an opened by Kdwaxo Diwaix, VLD Sen Fr*nd»a> 

U&tlo* rictere eed Wkaoecopicel StcdJei 0/ tie Trm*-*ntmrn ethxno-edHtwid*! Operation r»«'" E 
Fuicn. VI. D Loe Antic* 

tH*ra*eio« open*! by GtOKOK McCum, VI D OnVfend 

TXrrtdrr pjy—Gfrr /##* Fmbmmri Utiti 
BAMWOTtH B G m* or, VI D CVairmen. 

Brief Caneldcntloc «rf Oh library of the DereJopcjetU of Mjutoideeteeijy Ream Scwn o r eare ne, U D 
CUcno 

Dttcuaitya opened by Cpl~ A Z ScKUVzn. 

Unkfo* Symptom* »nd Effect* of B p h rnid il Empyemi Cjrrmat H fiona, MD la A»^b* 
DUcuatioo opened by Roam C VlArtor VI D Sen FrnncheD 
3at^fcnl Correction »i Defect* Dae to Pandyih of tin Mn»cfc» of the Eye* end of the Eydid* VI rm 
Women, MD St Leeds. 

Dta a mioa opened by Rnenjac O'Ccrrjron, VI D OnVinnd. 

The ReUtioe of Orthoptic* to the Surjic*! TraUml of Ccwdttat Strehfsmm Avmt o*U Pm ors 
VI D., RocSrtUi VIbme*oU 

Dbcuatioa opened by ILurs Buur, VLD Sto Fmnc5»co. 

FrUry ^.yo — Gray K»rm FrrmmS Uwtd 
Joan L VIcOxn, VLD CbiinnM 

Sepnnted Retin* Trtnlnmt nlth Gnhmna Cnatery Curronn B Wiixt*, VI D Lo* Anfrte*. 

Dhcwrlon opened by DceutAinr K rmaaxi, VI D Snn Ftuchen 
An Auiytf* of Or* Hnndred brtm-ocnkr Steel OptnEoea Sumrr TV iut», Jn M IX, Chicago. 

Dfeanean opened by Orto B tjut i'* VI D Sab Ftnnenco 
Motion lVtnn Stndy of Inryncenl PatboJom' F E Ltjxmrt, VI D N#« Otieun 
Pfarowfcn opened by ffaua B Sum, VI D S*n Fond**. 

C*«*crr of the Lnrymx TV E Sacke, VI D St Lonb 

Dbenioe opened bv IfmrtcrTOT B Graham, U D Sin Francocu 
Th% SektGoo «f Treatment for M»h*»nncy of the Upper Rapialorr Tract Fwncntt A Fna, M D 
Rocbe*t et VflnnewU 

Di*cw«ion opened by Rm E Aam VI D Un Tnoatco 
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PROGRAMS FOR EVENING MEETINGS 

Presidential Meeting — Monday, S 15 pm — War Memorial Opera Bouse 

Invocation 

Address of Welcome Howard C Naffziger, M D , San Francisco, Chairman of Committee on Arrange- 
ments 

Introduction of Foreign Guests 

Address of the Retiring President The Conscience of the Surgeon Robert B Green on gh, M D , Boston 
Inauguration of Officers President, Donald C Balfour, M D , Rochester, Minn , First Vice-President, 
Arthur W Allen, M D , Boston, Second Vice-President, John A Gunn, M D , Winnipeg 
Treatment of Peptic Ulcer, Based on Physiological Principles Alton Ochsner, M D , New Orleans 
Annual Oration on Surgery The American College of Surgeons — Past, Present and Future George 
Crile, M D , Cleveland 

Tuesday, 815pm — Auditorium, Veterans Building 
Symposium on Hypertension 

The Medical Problem and Management of Essential Hypertension S Marx White, M D , Minneapolis 
Surgery in its Relation to Hypertension Alfred W Adson, M D , Rochester, Minn 
Treatment of Hypertension by Splanchmcectomy Max Minor Peet, M D , Ann Arbor, Mich 

Wednesday, 8 15 p m — Auditorium, Veterans Building 
The Diagnosis and Treatment of Stone in the Common Duct Arthur W Allen, M D , Boston 
Adrenal Cortical Tumors George F Cahill, M D , New York. 

Some Aspects of Maternal Nutrition Leighton C Conn, M D , Edmonton, Alta 
Fracture Oration Fundamentals versus Gadgets in the Treatment of Fractures Paul B Magnuson 
M D , Chicago ’ 

Thursday, 8 15 p m — Auditorium, Veterans Building 
Ischemic Contractures Arthur Steendler, M D , Iowa City, Iowa 
Cerebral Injuries Due to External Trauma George W Swlft, M D , Seattle 
The Diagnosis of Endometrial Hyperplasia Lucius E Burch, M D , Nashville, Tenn 
The Iodine Relationships of Thyroid Disease George M Curtis, M D , Columbus, Ohio 

Convocation— Friday, 8 15 pm —Scottish Rite Auditorium 

Invocation 

Presentation of Candidates for Fellowship 
Conferring of Fellowships The President 
Conferring of Honorary Fellowships The President 

President’s Inaugural Address The Trend of Surgery Donald C Balfour, M D , Rochester, Minn 
Fellowship Address The Social Significance of Medicine Robert Gordon Sproux, B S , LL D ,Berkele\ , 
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Monday, 2 00-5 00 — Cold Ballroom, Fairmont Bold 
Benjamin \V Black, M D , Oakland, presiding 
Application of the Principles of Hospital Standardization 
from the Viewpoints of 

Hospital Trustee \V C Crandall, La Jolla, Calif 
Hospital Administrator Paul H Fesler, Chicago 
Medical Staff Member Jacob F Highsmixh, M D , 
Fayetteville, N C 

Cluneal Pathologist Alvin G Ford, MJD , Pasa- 
dena, Calif 

Radiologist. Edward S Blaine, hi D , Los .Angeles 
Nurse. Sister Mary Stephanie, R.N , San Fran 
cisco 

Dietitian Luctle Waite, San Leandro, Calif 
Medical Social Worker Marguerite L Spiers, 
Oakland 

Medical Educator Alexander R. Munroe, M D , 
Edmonton, Alta 

Economist. Daniel Crosby, M D , Oakland 

Tuesday, p jo-ro jo — Gold Ballroom, Fairmont Hotel 
Arthur M Calvin, St Paul, presiding 
Innovations in Hospital Equipment and Supplies from the 
Standpoint of Efficiency , Economy, and Service. 
G \V Olson, Los Angeles 

The Institutional Care of Chrome and Convalescent Pa 
tients A C J ensen, San Leandro, Calif 
Panel Discussion Conducted by Joseph G Norby, Mm 
neapohs 

To Create Understanding — Public Relations Frank 
J Walter, Denver 

To Provide Adequate Service G Waite Curtis, 
San Francisco 

To Bring the Cost of Hospital Service Within Reach 
of the People Served R. E Heerman, Los 
Angeles 

To Provide Adequate Service to the Indigent Patient 
J V Buck Spokane Wash 
To Educate Nurses, Doctors, and Others Engaged in 
the Care of the Sick Carolyn E Davis, Port 
land, Ore 

Tuesday, s oo-j oo — St Mary's Hospital 
Demonstrations and round table discussions dealing with 
methods of standardization and administration Con 
ducted by Sister Mary Thohasine, Superintendent 
and heads of departments 

Business administration — equipment, personnel, account- 
ing, reports hospital costs, methods for meeting pres- 
ent economic conditions 

Organization and management of food service — control 
and responsibility, personnel, types of service, special 
diets 

Pharmacy service — organization and management, physi 
cal requirements personnel, accounting 
Adjunct departments— Organization and management of 
clinical laboratory, X ray and physical therapy de- 
partments, technical service, routine examination, 
records and filing 

Tuesday, 8 oo-ro oo pm —St Mary’s Hospital 
Round Table Conference — A discussion of every -day hos- 
pital problems as applied to the professional and eco 
nomic aspects of hospital administration Conducted 
by Robert Jolly, Houston, Texas 


Wednesday, p 30-12 30 — Gold Ballroom, Fairmont Bold 
Jomt Session with Association of Record Librarians of 
North America R. C Buerei, M D , Madison, Wis , 
presiding 

Securing, Supervising, and Using Medical Records Mal- 
colm T MacEachern, M D , Chicago 
Discussion from the viewpoints of 

Hospital Administrator Theodore E Swartz, M D , 
Oakland. 

Physician, S Marx White, M D , Minneapolis 
Surgeon Alton Ochsner, M D , New Orleans 
Obstetrician. D G Tolu.fson, M D , Los Angeles 
Ophthalmologist and Otolaryngologist William W 
Pearson, M D , Des Moines, Iowa 
Record Librarian Ruth M Snider, Chicago 
Group Studies Essential to Scientific Efficiency Sister 
M Servaua, R.N , Kansas City', Mo 

Wednesday, 2 00 -J 00 — University of California Hospital 
Demonstration and round table conference on the organiza- 
tion and management of the medical records depart- 
ment Conducted by F S Durie, Superintendent, and 
heads of departments. 

Physical requirements, personnel, supervision, filing and 
cross-indexing records, uses of records, special prob- 
lems, standard nomenclature. 

Wednesday, 2 00-3 00 — San Francisco Hospital 
Demonstrations and round table conference on care of the 
obstetrical patient in the general hospital Conducted 
by Leon M Wilbor, M J) , Superintendent, and 
heads of departments 

Prenatal care, admission procedure, care of the patient m 
labor, delivery’ room technique, postpartum care, the 
isolated or septic patient, care of the newborn, follow- 
up and end results, review of morbidities and mortal- 
ities records Motion picture “Around the Clock with 
Ion and \our Baby " 


OAKLAND HOSPITAL DAY— THURSDAY 

10 00 am — 1 00 pm — Providence Hospital 
Demonstrations and round table conferences 
Economies in hospital management. Staff of Providence 
HospitaL 

Organization and management of the housekeeping de 
partment. Staff of Fairmont Hospital. 

Organization and functioning of the social service depart- 
ment Staffs of Alameda County and Berkeley' Gen- 
eral Hospitals. 

2 00-3 00 — Samuel llemtt Hospttal 
Demonstrations and round table conferences 

Admission and discharge procedures Staffs of the 
Samuel Memtt and Peralta Hospitals 
Organization and management of a central supply 
room Staff of Samuel Memtt Hospital. 

Hospital formulary' Staff of Peralta Hospital 

Friday, to a m 

Inspection of the emergency system of the Alameda County 
Hospital and tour of county institutions for study of 
the Alameda plan. 



570 


SURGERY CYNECOLOG\ ANT> OBSTETRICS 


COMMITTEE ON ARRANGEMENTS 


tncrr C Abbott 

FUlOtD II t'SBK 

Emtoito Btrexc 
\S urmtLD Cbatt. 


E«ctrmr* Cokbittek 
II 0 * aid C Nwaiuu, dairman Tttonaj F Moux* Secretary 


Csakle* A. Dcm 
Lxo F-Mrnn. 
Ou«a D ILuclpt 


HOSPITAL lOttMENTATTVES 


•AJt rXAHOBOO — OTBOUJ. *T71Q|3tT 


Fralh* Ho^atal— Krerr On ana, laatrre Biooaa 
Fmcfc itupuF-- A*a Cccuw, Erorno Uonaar 
Hoaptal Ur Clukim— L uct Amott Auu Pt\mo 


a a»faU)— H>n*J> Bjcdkt, rrotvm Hut 

**», AiancrL Baoara 

St Franca HotpttaF- J a*h OTcarro*. Cn-ra A 
Warn* 

Sc karph Ffcaptal— Anew R Com, J i l l Tr o t 
Unwi 

St Lai* Unapt ta) — G D DrcraAT, Otto Prunton 
St Vlary’a aapttil—TKmu E Basil P*a» Awrr, 
Bum Soot 

5a* Fc*oo*cn Hot**Ul— Staafcetl Omvmrty S*mu Lao 
£lou*», C Hraiwc, L Xooui OarwBtr 
at CaUforw* Seme* HaKCo C latntt* 

CauiTsm, Omni X Racot* 

KKncert EUanalal t» Cmplol CkAlm — S tl HaaI 

SootfctiD Padfk Boral lio»p*Ul— 'a'uxi** T. nun, 

Fun R 0a*» 

Staaferd VmijttxSj HoaprtaJ*—E«ix Boucat, Praff X 
GoJtAB, Froan (mm 
*i m ~A> 1 1 f 0*r>cmt7 Scbaet at Mobao* — Lotre Cno>- 
iwl EtantT Rramcn 

State. WinaBs^aMlmJ TTbot, ton 
L Wawac 


Fjubk Utoco* 
Ejtrue F Haute* 
Ai*o*t EL lauxatE 


IiUiX Vt Ltwh 
lean* h. McCoot 
2*ucW Tkmm 


MJB-coixiirrrKE»~SAX franctscq 

CUacaJ Proem* GMnootte* (Central forpry) — Am* 
R Rru30«icC>arr!a*D,Eta«r»»BcTXJucT»o*juF 
Af timer 

OnJcal I>o*mn Csaambte* (Era, Ear, Noar *od Throat 
HiUtnjj—lomnt L llcCooc, Oama**-, H B 
Gcutan, ttum D How*. 

TranuporUiKB Coawotm — Fame F Ho taut CJair 
maa, 0 D Dun r. iliui.it, tt OrnMin 


Owveraay o< CabforaU H aa pft aU— Bans C \att- 
ncnt.il GntxeBm, 

UeKrmty c i Cilrf araaa lieiinl Jefcoal— L» rcun 
ro«Ttr. ITamjics: Ttm 

Veterac* Adanatrat*® Faolny—P E JtWMcrr, Bn 
tact H Htnoa, Ja*» V limor 


IU»dp Vi Bunmui, Enau L Cnajm, 
Jacqles P Ojut Lew VI Tatar*. 

Golf Cwnouttee — Lnor Cbamnan, Bun 

Auu won, Jam* Momoa*, Fean. Saxxxr 


Hapru) for CUirre— Gram Hoarewo 
Lattmean Cnml Hoaprtal — A E. ScBJJJCWa, H C 
its no. 

Mary - IWp IbapiuF — fun Ha TP J FT C*i<rro*» 
Wont Z^m Hapual—FcAn tow*. Hmnt Cart 
Sc Franco BtafauW^WKiucn* Brr.T*, Arm* 
Rawiam 

St fcarpi Ik*pl»(— Ber Pnoovioa 

St i^rtr Uapad — Anna* E Ewnttre Ounr« 

St >Ury‘ II*prt»l~F*A’«M Oaca*. St* -met Sera 
5-wtfjfr* Pacific General Dc*e»taF~%tt*r* Swm 
Stacked Cars maty 31c«pC»!»— Fat 4*0 Sawxu, Ha* 
Rtaxar, UAttnamw B Genua, Lcca 
UoMarf Stmlra Manna Unapt*) — Ria E At* ITT 


. ficaerr C Ma*n*, C Min Daaat 

t ctciana A ix ■ — traxta FmdkLf—j J Ca mt*, Gt*» 
Ban* 


0AXLA.VD EXEamVE COMMITTEE 


Ouv*a D ilocur, Qaycaa 
Cunn A Doth*, Vk« daurao 
Frarou Cubs, fcaruty 

Qaucal Proyraai C w ap pm e - Fjjtcn. P AMH.WtW' 
B Ann. H»m H Amxswnt F*a>o. S Bxxm, 
Joua J Bcttok, Uarrmia Cattc Catitil \ 
Dean, St*m Fucvmir. Otaietrxj Hue 
Otrm D Ilunrt, Hr>*» W U«w^* Haacea 
Jl lirrmcor*. T O Laac. T*tnw*a C La WV 
Faoo Mcp*v V Can. iJrmtm, Ccwi lL 
Cuu, AiBnrrMsaa*, Katwtcs J N error Club 

Ka**, DtTTa* X Bj 3 u*e*, Mnjera H S^t» 

H R Suma Cunow Inn, Tum V*l«. 

Do* D Weave*. 



PROGRAM FOR THE 1935 CLINICAL CONGRESS 


57i 


PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC 

CLINICS IN SAN FRANCISCO HOSPITALS 


SAN FRANCISCO HOSPITAL 
If onday — Stanford University Surgical Service 
Amphitheater A — 9 

J W Cuke Cholecystectomy Discussion by H P Hux. 
C. Mathewson Splenectomy Discussion by E \\ AL- 
BURN 

L. Eloesser Lobectomy, demonstration of cases, nap 
operation for tuberculous empyema, demonstration of 
cases. Discussion by P K Brown 

Amphitheater B — 9 

E Morrissey Section and immediate suture of tibial 
nerve for ischemic pain, demonstration of cases, 
lantern slides and specimens. 

E. B Towve. Neurolysis 

M R Otttnger. Torek operation for undescended testicle. 
C. Mathewson Open reduction for spiral fractures of the 
tibia. 

Amphitheater C — 9 
R. DtTYN Conization of cervix 
H von Geldern Perineal repair 
A. V Pettit Vesicovaginal fistula. 

R Schaurp Hysterectomy 
D Dallas Vaginal hysterectomy 

Amphitheater A — 2 

D Wood, H Baeland, L. Eloesser and G Barnett 
Cluneal pathological conference 
E. Butler. Treatment of perforated peptic ulcers. 

J W Cline Volvulus of cecum. 

M R Ottinoer. Injection treatment of rectal prolapse 
W Rogers VoLkmann s contracture following bums. 

Nurses Home — 2 

A V Pettit Treatment of pelvic inflammatory disease 
R. Dunn Treatment of incomplete abortions 
D Dallas Operations m obstetrics. 

G Hartman Pyuria and hematuria. 

L. JIrcHELSON Obstruction of the neck of the bladder 
in the female. 

Ward B Solarium — 2 

J M Meherin Fractures of the tarsal scaphoid 
C Mathewson Open reduction of spiral fractures of the 
tibia 

D King Functional anatomy and pathology of the shoul- 
der joint 

J W Cline Internal derangement of radio humeral joint 
N J Howard Fracture of the humerus, moving picture 
demonstration 

Tuberculosis Solarium — 3 
W L. Rogers Communicating empyemas 
P Ptersoy Influence of position on respiratory volume 
T Wiper, Congenital cystic diseases of the lung 
L Eloesser. Bronchial obstruction 

Tuesday — University 0 J California Surgical Service 
Amphitheater A — 9 

Harold Bruvn Gastric resection lobectomy, one stage 


C M Johnson Penneal prostatectomy Discussion bv 
Frank Hinman on prostatectomy \ersus transurethral 
resection 

C L Callander. Amputation of the thigh, a new method 
Amphitheater B — o 

George K Rhodes Gastro-enterostomy 
William G Moore Hysterectomy forleiomyomata of the 
uterus. 

F S Foote. Ventral hernioplasty, Gallie technique 
Alson R. Kilgore and Ono H, Pflueger. Radical 
mastectomy 

Amphitheater C — 9 

F C Bost Repair of ruptured ligaments of knee joint 
W J Cox. Reduction and fixation of fracture of hip 
F C. Bost, W J Cox and V M Dillon Reduction of 
several fractures. 

Amphitheater A — 2 

BL E Rdggixs and J L. Carr. X-ray and clinical patho- 
logical conference 

Harold Bruvn Pulmonary abscess. Discussion of the 
bacteriology by C W Weiss 
C L Callander. A new amputation of thigh 
H. hi Blackiteld Skin grafts 

Lecture Room, Nurses Home — 2 
Symposium The Newer Bacteriological Aspects of 
Surgical Infections 

C W Weiss. Newer investigations on inflammation 
A. Heim Staphylococcal and streptococcal infections 
A P Krueger. The principles of vaccine therapy 
K F Meyer. Anaerobic infections — tetanus, gas bacillus, 
etc. 

Social Hall, Nurses Home — 2 
George K Rhodes A study of 1000 cases of acute ap- 
pendicitis at the San Francisco Hospital. 

C hi Johnson Renal and perirenal infections 
Margaret Schulze Peine inflammatory disease 
K 0 Haldeman Acute osteomyelitis 
S H. Mentzer. Cholecystitis. 

H. J McCorkle. Perforated peptic ulcer 

Assembly Hall, Tuberculosis Wing — 2 
F G Linde and K O Haldeman Compression fractures 
of the spme. 

H W Fleming Head injuries. 

A. L Brown Traumatic injuries of the chest. 

Georce K Rhodes Traumatic injuries of abdomen. 

F C Bost Fractures of the ankle with ligamentous 
tears. 

Thursday — Stanford University Surgical Service 
Amphitheater A — 9 
D King Arthroplasty of hip joint. 

W Rogers Apicolysis paraffin fill, demonstrations Dis- 
cussion by Cabot Brown 

L. Eloesser. Thoracoplasty , demonstration of cases. Dis- 
cussion by P Pcerson 

T V iper. Radical amputation of breast, demonstrations 
Discussion by H- Garland 
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PROGRAM TOR THE 1935 CLINICAL CONGRESS 


UNIVERSITY OF CALIFORNIA HOSPITAL 
Moiidav — p 

R W ard— Room B Thyroidectomy 
H Blackfield— Room B Plastic surgery 
\V Jones, Jr — Room C Operation for brachial neuritis 
C Rostov— Room C \ cntral hernia 
M W oolf— Room D Rectal surgery 
M L Montgomery — Room D Hermoplasty 
F Lynch — Room E Cervical repair, cystocclc, rectocele, 
suspension, appendectomv 

D Morton— Room E Martin flap ccmcal rejection, 
cvstoccle, rectocele 

F Biker — 10 Demonstration of pool therapy 
John E McGuixness — n Demonstration on the use of 
the Pavaex umt. 

Roberts Stove — 1130 Demonstration of deep therapy 
plant 

Honda \ , 2 — Tolaiid Hall 

Elcene S Kilgore Circulatory disease in differential 
diagnosis of acute abdomen 

H. Glenn Bell and Theodore Altoalsen Pre-operative 
management of cholecystitis, operatne mortahtv 
without routine glucose, with routine glucose therapy , 
with Ro<=c Bengal and when necessary other routine 
te*ts as a pre-opemti\ e routine 
Trant Lynch and Robert Stove Uterine cancer, X ray 
therapy radium therapy, follow up 
Hoiter V oolsey Carcinoma of stomach 
Robertson Ward Carcinoma of thyroid 

Honda v, a — Cole Hall 

Howard C Naftziger and O W Joves, Jr. Prevention 
and repair of skull defects, 

Frederic Foote and J E Carr. Experimental work on 
jaundiced patients, clinical application 
Ha vs Lisser and L P Player Presentation of a boy, 
aged q years, 4 years alter the removal of an adreno- 
cortical tumor causing sexual precocity 
H Brodtf Stephens Subphremc abscess. 

Z E Bourv Muted tumors of the parotid gland 

Tuesday — $> 

F Hetman — R oom B Perineal prostatectomy , nephrec- 
tomy 

I\ I Terry — Room C Substemal goiter 
H. G Bell — Room C Esophageal diverticula. 

L C Abbott — Room D Sacral fusion with bone graft. 
F Ly'nch — Room E Procidentia, vaginal hysterectomy 
and creation ol new peine floor 
D Morton — Room E Hysterectomy for fibroids 
N N Epstein — 10 Demonstration of pyro therapy 
John E McGui vness — n Demonstration on the use of 
the Pavaex unit 

Roberts Stove — 1130 Demonstration of deep therapy 
plant 

Tuesday, 2 — Toland Hall 

Wallace Terry, H. H. Searls and E I Bartlett Out 
conception of chrome diffuse thyroiditis 
J B deu hL Saunders The knee joint, functional 
anatomy and surgery 

P Campiche. The present status of radiotherapy from 
the surgeon’s standpoint 
Carl Hoag Reconstruction of the bde ducts 
Karl Schmidt. The bile salts 


Tuesday, 2 — Cole Hall 

M. L Montgomery Acute intestinal obstruction 
Frank Hivman Uretcro-mlestmal anastomosis 
F I Harris and A C White Injection treatment of 
hernia. 

T T Mcu.es Antethoracic esophagoplasty 
Roy Abbott The shoulder jomL 

Tuesday, 2 — Room 437, Clinic Building 
Staff Cancer dimes Frank Lynch Gynecology E L 
Bartlett Breast Robertson Ward Thyroid. H. 
Glevn Bell Castro intestinal C L Connor 
Pathology R. S Stove and H Ruggles X ray 

Thursdav — p 

F Htvman — Room B Cystectomy , uretcro-mtestinal lm 
plantation 

H. C NArFZlGER— Room C Laminectomy for spinal cord 
tumor 

H H. Searls — Room C Thyroidectomy 
E I Bartlett — Room D Radical mastectomy 
W Moore — Room E Hysterectomy for fibroids 
M Schulze — Room E Cervical repair, cystocele, recto- 
ccle suspension 

T Baker — 10 Demonstration of pool therapy 
John C McGuiwess — 1 1 Demonstration on the use of 
the Pavaex umt 

R S Stove — 1 1 30 Demonstration of deep therapy plant 

Thursday, 2 — Toland Hall 
W J Kerr The heart m hyperthyroidism 
H H Skirls Thyroid adenomata with lowered or nor 
mal basal metabolic rate 

Daniel Morton and Robert Stove. X ray pelvimetry, 
direct method 

Francis S Smyth Calcium and phosphorus metabolism, 
dinical applications 
E I B vrtlett Bone tumors 

Thursday , 2 — Calc Hah 

W W W vsbburn Treatment of acute perforated ulcer 
M L Montgomery Peripheral vascular disease, sheets 
showing studies and care 

O W Joves Jr. and Howard C X lffziger. Low back 
pain and cord tumors 

Frank Hivman and W K MlrpHY Frostatism 
Dr. Reinhardt Vitamin C deficiency in arthritis. 

Thursday, 2 — Room 437, Chme Building 
Staff Cancer clinics M S Woolf Rectum L R. 
Taussig Skin R Millzner Lip and mouth E L 
Bartlett Bone tumors C L Connor Pathology 
Robert S Stove and Howard Ruggles X ray 

Friday — p 

H. G Bell — Room B Cholecystectomy 
H. H Searls — Room B Gastro-enterostomy for pydonc 
obstruction 

H. C Naffziger — Room C Splanchnic resection for es- 
sential hypertension 
H. Brunn — Room C Lobectomy 
L C -Abbott — Room D Stabilization of foot, congenital 
torticollis 

F Lynch— Room E Removal of ovarian cyst and hys- 
terectomy 

D Morton — Room E Cesarean section. 

N N Epstein — 10 Demonstration of pyro therapy 
John E McGutnness — 11 Demonstration on the use of 
the Pavaex umt 

R S Stove — 11 30 Demonstration of deep therapy plant. 
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PROGRAM TOR THE 1935 

Symposium on Surgical Diseases of the Blood Vessels 
F L Reichert Treatment of circulatory disease of the 
extremities, interruption of the sympathetic nerves, 
passive vascular exercise 

Nelson Howard The v ancose state Results ol operative 
and injection treatment of varicose veins 
Emile Holman The recognition and treatment of an 
arteriovenous aneurism 

F L Reichert The 'peripheral heart” to produce pas- 
sive v ascular exercise. 

Thursday — 3 30 — Lane Librar\ 

F L Reichert History of Medicine Demonstration of 
medical incunabula 

Friday — p — Operating Suite 

A L Fisher, Don Ring, Merrill Mensor, Leon Par 
her, J R Dillon, R- L Rigdon, Lloyd Rev holds, 
Leo Floesser and Emile Holman Orthopedic, 
urologic and thoracic surgery 

Friday — 2 — Lane Hall 

J R Dillon Treatment of chronic pyelitis and pyelo- 
nephritis Technical improvements in surgical treat- 
ment of undesccnded testicle 

\\ E Stevens Observations on pathological conditions 
of the urinary tract in women 
Edgar Pom A new aseptic technique for uretero- 
enterostomy , mechanism of ascending infection of the 
urinary tract, experimental observations 
IV E Stevens and S P Smith Scientific exhibit of 
interesting female urological conditions. 

Friday — 2 — Stines’ Utdtlortttm 
P K Gilman Adenomata of the thyroid producing toxic 
symptoms without elevation of basal metabolic rate 
L G Dobson End results of thyroidectomy for Gnu es’ 
disease over a ten year period, demonstration of case 
showing cord paralysis coming on three weeks after 
•thyroidectomy 

M E Mathes Results of thyroidectomy for Graves’ 
disease m children 

L G Dobson and L D Howard Clinical and laboratory 
studies in a case of hyperparathyroidism 
F L Reichert Neuralgias of the cranial nerves, demon 
stratum of patients lantern slides 
R A Scarborough and E J Potti Important meebam 
cal factors m spinal anesthesia 
David A. V ood Exhibit of interesting endocrine tumors, 
operativ e and autopsy material 

Friday — 3 30 — Surgical Laboratory 
F A Fender. Demonstration of apparatus for remote 
excitation of nerv ous system 

U S MARINE HOSPITAL 

Robert A Jones Excision of pilonidal sinus and rectal 
operations, cholecystectomy and autoplastv (Gillies 
tubular flap), Dupuytren s contracture 
E M Townsend Inguinal hermoplasty using pedicle fascia 
strips, operation for sciatica (Heyman^, arthrotomy 
of the knee with excision of internal semilunar car- 
tdage, bunion operation (Peabody), phrenic neurec 
tomy, transurethral resection of prostate. 

Staff Fracture clini c 

USS RELIEF 
Tuesday 

Horace R Boone — 9 Sacrococcygeal dermoids, caudal 
anesthesia in rectal surgery , traumatic 6uxgery 


CLINICAL CONGRESS 

SOUTHERN PACIFIC GENERAL HOSPITAL 

Tuesday — 0 

Walter B Cofeev and John D Humber. Superior cer 
vical sympathectomy lor angina pectons (motion 
picture film in natural colors), surgical treatment of 
angina pectons, supenor cervical sympathectomy 
C A Wvlker. Operation for hydrocele with reference 
to total removal of sac 

C P Mathe and T E Gibson Transurethral prostatec 
tomy 

EarlN Greenwood Cholecystectomy 
Frank R Girard Inguinal hernia, ambulant treatment 
by injection 

0 F Nolan and T E- GresON Suprapubic prostatec 
tomy 

Tuesday — 2 

C A Walker. Phrcmcectomy for pleurocardiac adhe- 
sions, open reduction of fractures 
Bernard Kaufman Phrenic nerv c and precordial pain 
Earl N Greenwood Fractures of vertebrae, with par 
ticular emphasis on treatment, complications, end 
results of compressed fractures 
R Emmett Allen Complicating factors m the manage 
ment of peptic ulcer 

Philip K Brown Peptic ulcer, indications for surgical 
treatment 

C A TnoMAS Surgical measures in pulmonary tubercu 
Iosis. 

W W Washburn Tumors of the parathyroid gland 
Henrv D Brusco Coccidioides granuloma, diagnosis and 
treatment 

W F Swett and J C W illiams Clinics and demonstra 
tion of cases. 

Thursday — p 

G B O’Connor and G W Pierce. Skin graft and pedicle 
graft in severe bum 

C A Walker. Plating of fracture of tibia 
C P Mathe and T E Gibson Hydronephrosis, plastic 
repair of, with case reports 

AV W Washburn General surgical operations Gastro- 
enterostomy, thyroidectomy 

J A Guilfoil. Injection of hemorrhoids, demonstration 
Frank R Girard Ambulant treatment of varicose ul 
cers, demonstration of cases. 


Thursday — 2 

C A Walker and J E Bohm Mortality rate in opera- 
tions for appendicitis. 

L B Crow Mediastinal effusions, roentgenological 
studies of, X ray demonstration of unusual fractures 
and results of treatment 

W F Swett and J C Williams Clinics and demonstra 
tion of cases 

W T Cummins Pathological exhibits, gross and micro 
scopic. 

W W Washburn Disabilities following fractures, fac- 
tors influencing period of recovery, demonstration of 
cases. 

J E Bohm Dysinsuhmsm, hypogly cemia 

Henry D Brusco Tularemia. 

Bernard Kaufman Pathological lesions above the dia- 
phragm simulating abdominal pathology 

J A Gwlfoil. Chrome appendicitis, results of operations 
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MOUNT 72QN HOSPITAL 

Utmdtj—t 
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arf nracmaator ^ajra. pmnfawl urm am ocaiaa bfcck, 
carvicexiarail tyamalbrtlc ■oeoaun* hta* yrumn- 
l*at orf cmca mntU erf t rra ImnL Oedtuw i*» 
Ua to aarjary orf tbr ar*opatbrt* ■rrro* tntrm 
Gaatito BMrt omy fcw bypniudroan, dra ta an istioa «< 
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fnitr — f 
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Uadder mfrapotae proautmtomy tmamnairal 
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oorctomy atrapantooaal baot»r jaatbaa«te«a7 
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Ernst Wolfe Pylonc stenosis, diagnostic problems, 
twelve years experience with appendicitis m child- 
hood, no mortahty 

Anita Faye relax Nonsurgical chronic abdominal pain m 
chddhood (adolescence) 

Abraham Bernstein Obstetncal dime P re-eclamptic 
toxemia and treatment (motion picture) apphcation 
of forceps and repair of perineum (motion picture), 
cxtrapcntoncal cesarean section, presentation of cases 
and lantern slides. 

Daily — g to 12 and 2 to 4 

Joseph Levitin Exhibit of diagrams and illustrative 
X raj's — -interlobar septa, lobes of the lung, stud} of 
the lower lobes, dmsion into superior and inferior 
parts 

ST LUKE’S HOSPITAL 
Monday 

OrroH Peldeger — 9 (Room B) Cancer of lip 
Rudolph L Dresel, George J McChesney and W J 
Co\ — 9 30 (Room A) Insertion of pin in fracture 
of the neck of femur 

■Alanson Weeks and G D Delprat — 10 30 (Room A) 
Chronic choices stitis and cholelithiasis 
Dudiey Surra and J M Morgan — 10 30 (Room C) 
Carcinoma of the rectum 

Tuesday 

G 1 ) Delprat — 9 (Room A) Thoracoplasty 
J M Morgan — 9 30 (Room II) Pectenotomy, hemor 
rhoidcctom) 

M \ OLtaiER — 10 30 (Room A) Rubin’s insufflation test 
W J Co\ — 10 30 (Room B) Internal derangement of knee 
joint 

Tuesday — 2 

George J McChesney, W J Co\ and R L Dresel. 

1 rncture of neck of femur, treatment without external 
splinting 

Vi J Co\ Internal derangement of knee joint, rupture 
of ligaments treatment of fracture of femoral neck 
tilth Smith Petersen nails. 

Di dees Surru and J V Morgan Cnrcinoma of rectum 
Vlanson W eels and G D Dllprat Thoracoplasty 

Thursday 

Pall Casteuien — 9 (Room B) Appendectom} , hcmio- 
pla'ty 

V (1 Woori — 9 (Room C) Supravaginal hysterectomy 
Alanson Weeks and G D Deltrat— 1030 (Room \) 
Common duct sionc 

Thursday — 2 

Willi tsi G Moore. Endometriosis, hbromyomata of 
uterus 

\ M \ OLLtirR. Kubin s insufflation test, trichomonas 
\a„inabs 

\lvnm>n UrrKs and G D Dflpr.\t Common duct 
stone, hvdatid disease of Iivir, needling subdeltoid 
bursa, use of d>cenn alcohol in treatment of wounds 
and infection' 

Unit ven W Fieminc Subdural hcraatomata cerebro- 
spinal rhinorr! ea relief (if intractable pain cranial 
app-mch for orbital tumo’-j craniocerebral injuncs 

F rids \ 

11 F t.r vi c — 9 (Room At Cerebrospinal rbiror-hea 
\ II Kosue rg — 9 (Room B1 riasi c on comm n ducL 


ST FRAXCIS HOSPITAL. 

Tuesday 

Lloyd R. Reynolds and Orc,yr Nolan — 9 Gemto- 
unnar} operatise clinic, prostatectomy 
W W Washburn — 10 General surgery thyroidectom} 

T tesday — 2 

Sterling Bunnell. Fracture of neck of lemur, lantern 
sbde demonstration. 

C A- Focerty X ra> demonstration of lateral saew of 
neck of femur 

Carl Hoag Reconstruction of common duct. 

Ray Kistler. Resaew of some of surgical aspects of 
diaphragmatic hernia, presentation of cases. 

Thomas Stoddard and Edward C Bull. Orthopedic 
clinic 

A. M Moody Presentation of interesting pathological 
specimens. 

Thursday 

George W Pierce and Gerald B O Connor — 9 Plastic 
operations Reconstruction of face after burn', rib 
cartilage transplant to nose, removal of nasal hump, 
cleft palate, reconstruction surgery of hand 

Thursday — 2 

Edmund J Morrissey Neurological clinic, shift of pineal 
as an aid in diagnosis of subdural hemorrhage^ 

\V B Coffey and John D Humber. Fire year renew of 
research on inoperable and hopeless malignant cases, 
the chemical and metabolic relation to the endocrine 
system and differentiation as to the selective cause, 
of tvpcs. 

Georce W Pierce and Gerald B O Connor. Kccon 
struction surgery after burns lantern slide demon 
stration. 

OnCAK Nolan Renal sympathectomy 
A. M Moody Presentation of interesting pathological 
specimens. 

ST MARY’S HOSPITAL 

Morday — 5? 

T Gibson Nephrectomy 

W Tal lever. Bronchoscopic diagnosis of lung abscess 

Tuesday — 9 

D Sooy Surgical intervention for duodenal ulcer 
T T Bailly Gastric surgery pastrectomv 
E. Butlep Thyroidectomy, discussinn during operation 
Clinical sunn by Ralph Reynolds Ihc operative 
throat examination by Harrington B Gratiam 
E Topiiym Inguinal hernia 

Edmund Morrissey Sympathecto*n\ for Raynaud s 
disease 

T harsday — 9 

R, A OELL. Gall bladder surgery cho'ecyMcctomy 
C P Math!_ Nephropexy for nephroptosis 
G K Knoors Emcrgenov surgery 

P Arnot Repair ol extensive ptrmeal tear, ol'tctncal 
surgerv 

LoLrrraniEi'rE. O r treatment for dcl-vcd bony union. 

1 Alt lixn Carcinoma of the esophagus 

hrtd.y — 0 

J McCarthy Indus nal emcr cwi cv cases 
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FRENCH HOSPITAL 

T ucsday — 9 

\\ J Hawkins, R. F Grant and C L Cooler Gyne 
cological operations 

Asa \V Collins Radical hemorrhoidectomy by author’s 
method 

T ucsday — 2 

E J Morrissey Diagnosis and treatment of subdural 
hemorrhages 

Frank A. Lowe. Tinctures of humerus, surgical neck, 
shaft, supracondylar, moving picture demonstration. 

Thursday — Q 

Frank A Lowe. Orthopedic operations , 

Asa \V Coluns Pylorcctomy , gastro-enterostomy 

Thursday — 2 

As\W Coluns Author’s technique of partial resection of 
stomach, moving picture demonstration 

Trank A. Lowe. Internal derangement of knee joint. 

Friday — 2 

Symposium A preliminary report on investigations being 
earned out on San Quentin inmates to determine what 
health reactions follow the surgical remov at of gingival 
and paradental infections (pyorrhea) 

PaulJ Boyens Outline of plan and its purposes 

Alexander G Bartlett A general health survey of 
patients with paradental infections 

IIilario G Myrouez Studies of the blood picture in 
paradental infections 

George F Ovifdo Paradental infections as related to 
prostatic infection 

L C Gobar. Summary of health changes m relation to 
paradentosis 

Leo Stanley Discussion 


ST JOSEPH’S HOSPITAL 
Monday — 9 

Curtis E Suirn General surgical operations 
A, Sonnenberg and B J Roiilfes General surgical 
operations 

T E GtnsON — Urological operations 
J W Jones General surgical operations 
A R. Kilgore. General surgical operations 

Tuesday — 9 

RAirrt Soto-IIall and Keene O IIaldema.n Orthopedic 
operations 

J M Meuerin General surgical operations 
Hans von Geldern Gynecological operations 
T F GinsoN Urological operations 

Thursday — 9 

ClrtisE Surm General surgical operations 
T I Gibson Urological operations 
1 rvnk Snrmv General surgical operations 
kvLrit Vrro-IIvu. and Keilt O IIvldemsn Muscle 
and tendon injuries about the shoulder, demonstra 
tmn of cases. 


Friday — 9 

J. M Meherin General surgical operations 
Frank Sheehy General surgical operations 
Edward Morrissey Neurosurgical operations 
U esley E Scott General surgical operations 
A. R Kilgore General surgical operations 
Hans von Geldern General surgical operations 


LETTERMAN GENERAL HOSPITAL 

Monday — 9 

Maj F L Cole Cauterization of cervix, perineorrhaphy , 
suspension of uterus, spinal anesthesia, two cases 
perineorrhaphy, hysterectomy, spinal anesthesia, 
inguinal hernia, spinal anesthesia, two cases, appen- 
dectomy, spmal anesthesia, two cases 

T ucsday — p 

Maj B S Blrvet Bone graft in humerus, ether anes- 
thesia, open reduction of tibia, spinal anesthesia, 
evasion cartilage of knee, spmal anesthesia 

Maj H. S Blesse. Electrical resection of prostate, spinal 
anesthesia, three cases 

Thursday — 9 

Maj F L Cole. Hemorrhoidectomy, spinal anesthesia 
three cases, colostomy for rectal carcinoma, spmal 
anesthesia, thoracotomy (empyema), gas oxygen 
anesthesia 

Maj B S Burnet Orthopedic operations 

Maj H S Blesse Electrical resection of prostate, spmal 
anesthesia, three cases 

Friday — 9 

JLaj P E Dlcgins Curettage, linear cauterization of 
cervxx, perineorrhaphy , suspension of uterus spinal 
anesthesia, curettage and insertion of Carsten pessary 
for stenhty , gas ox> gen anesthesia. 

Maj F L Cole. Cesarean section, gas oxygen anesthe- 
sia, cholecystectomy, appendectomy, inguinal hernia, 
spmal anesthesia 


SHRINERS’ HOSPITU. 

ifonday 

S L, Haas and stall — 0 Open reduction for congenital 
dislocation of hip joint, extra articular graft for tu 
berculous hip, muscle transplantation 

Tuesday 

S L. ILyas and staff — q Transplantation of trapezius 
Sever operation and teres major transplanlat on 
transplantation of biceps tendon 

Friday 

S L. Hays and staff— o Lengthening of tibia and fibula 
Ilibbs fusion of spine for scoliosis, longitudinal oste- 
otomy of tibia. 
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alta bates hospital 

Dexter Richards — 9 (Room I) Cholecystectomy 
David Hadden — 0 (Room II) Perineorrhaphy 
J Dwight Wilson — 10 a o (Room I) Ulcer of stomach 
TYiomas 0 Lake— 10 30 (Room II) Hysterectomy 
E Schulze Heald — 1 1 30 X-ray demonstration 
David Hadden Demonstration of anatomy of perineum 


COWELL MEMORIAL HOSPITAL 
Herbert E\ ins, Robert Legge, C A. Kofoid and as- 
sociates — o Exhibit and discussion of latest adv ances 
m endocrinology , inspection of laboratories and hos- 
pital with special reference to the systematic medical 
care of university students, discussion of laboratory 
technique with particular reference to amebiasis 


SURGERY OF THE EYE, EAR, NOSE, AND THROAT 

CLINICS IN SAN FRANCISCO HOSPITALS 


STANFORD UNTVERSITA HOSPITAL 

Monday — g 

L T Hunnicutt Pathological studies 

Harold Fletcher. Presentation of cases 

Monday — 2 

Staff Operative cluuc. 

Tuesday — g 

Dohrmann Pischel. Demonstration of retinal detach 
ment cases and moving picture of operation 

Hans Barkan Demonstration of strabismus cases and 
moving picture of O’Connor cmch operation, demon 
station of cataract cases with discussion of methods 
of operating 

Avery Hicks. Demonstration of cases of ocular torti 
collis 

Frank Rodin Cases of congenital and hereditary eye 
defects 

H.B Graham. Congenital occlusion of car with operative 
correction 

ReaE Ashley Petrositis with spontaneous recovery .retro- 
pharyngeal abscess after tonsillectomy , general anes- 
thesia 

Harvard McNaucht Complete stenosis of larynx, 
bilateral intrinsic carcinoma with laryngofissurc 

T uesiay — 2 

Hans Barkan, Dohrmann Pischel and staff Cataract, 
glaucoma and strabismus operations 

Thursday — g 

S V Christterson Retropharyngeal abscess, osteoma 
frontal sinus, syphilis of larynx. 

C B Cow an Pathological studies 

F D Fellow s Acute osteomyelitis following mtranasal 
antxotomy 

Thursday — 2 

Staff Operative cluuc. 

Friday — g 

J A Bacher. Laryngofissure for bilateral paralysis, 
amyloid tumor of larynx, retrobulbar neuritis m child, 
relieved by fronto-ethmo-sphenoid operation, lomza 
turn in nasal conditions, acute mastoiditis 

A G Rawlins Epidemic meningitis coincident with 
acute exacerbation of chrome, purulent otitis. 

R- C McNaught Bilateral external fronto-ethmo- 
sphenoidectomy with pedicle flaps from septum. 

Friday — 2 

Hans Barkan, Dohemann Pischel and staff. Cataract, 
glaucoma and strabismus operations 


UNIVERSITY OF CALIFORNIA HOSPITAL 

Monday — g 

W B Smith — Room F Otorhinolaryngology , operative 
clinic. 

T uesday — g 

W B Smith — Room E Otorhinolaryngology, operative 
clinic. 

Tuesday — 2 

Warren D Horner, Joseph W Crawford C Allen 
Dickey and David O Harrington Ophthalmolog 
teal operations 

Wallace B Smith, Loots Morrison and Edith Stoker. 
Otolarymgological operations 

Joseph W Crawford Tuberculosis of eye 

C Allen Dickey Surgery of the \ertical muscles 

David O Harrington Contact glasses, practical demon 
station. 

R.C Martin and Sterling Bdnnell. Injuries and repair 
of the facial nerv e 

Thursday — g 

W B Smith — Room F Otorhinolaryngology operative 
clinic 

Thursday — 2 

Warren' D Horner, Joseph W Crawford, C Allen 
Dickey and David O Harrington Ophthalmolog 
leal operations. 

Wallace B Smith, Loots Morrison and Edith Stoker. 
Otolarymgological operations. 

John Saunders Regional anatomy of the mastoid and 
pathways of infection of the mtracranium. 

Howard C Naffzjger. Bram abscess arising from middle 
ear and mastoid infections. 

Wallace Smith Phlebitis and thrombosis following 
middle ear and mastoid infections 

Friday — p 

W B Smith — Room F Otorhinolaryngology, operative 
clime 

Friday — 2 

Joseph W Crawford The eye in diabetes. 

C. Allen Dickey Ptosis, modification of Motais 

David O Harrington Tobacco amblyopia and its 
treatment. 

ST LUKE’S HOSPITAL 
Tuesday and Thursday 

Joseph L McCool, C Allen Dickey, A E Edgerton 
and Charles Bates — g Ophthalmological clinic. 
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CLINICS LX OAKLAND HOSPITALS — WEDNESDAY 


PROVIDENCE HOSPITAL 

A J Howell — 9 Reconstruction of nose 
Roderic O Connor — 9 Muscle shortening, cataract, 
Curran operation 

George McClure and Nelson Keel er — 9 Esopha- 
goscopy and bronchoscopy 
Randolph Sharpsteen — 9 Motais’ operation 
Rot Nelson — q Esophagoscopy and bronchoscopy 
Bruce Stephens, Jr. — io Cataract operation 
Frank Baxter — 10 Ear, nose and throat operations 
Milton H Shutes — 10 Ear, nose and throat operations 
Alexander Galdraith — 10 Ear, nose and throat opera- 
tions. 


\V A MaGrath — 11 Eve operations 
Alvin P Wold — n Eye surgery 
F C Kracau — 11 Ear, nose and throat surgery 
R J Nutting — 12 Eye operations. 

P T Leetwich — 12 Ear, nose and throat surgery 
Francis Shook — 12 Ear, nose and throat surgery 
Svdnev N Parkinson — 12 Treatment of acute and sub 
acute paranasal sinus infections, lantern slide and 
motion picture demonstration 

Dry Clinic, 2-4 jo 

StafT — Discussion of operatne procedures, demonstration 
of cases, lantern and motion picture demonstration 




SURGERY, GYNECOLOGY AND 

OBSTETRICS 

AN INTERNATIONAL MAGA7INE, PUBLISHED MONTHLY 
\oiatmf 61 XO\ LMBER, 1935 Number 5 


THE EXPERIMENTAL PRODUCTION OF CHOLESTEROSIS 0 V THE 

GALL BLADDER 

With Observations on the Choli sti rol Absorptive Properties ot the G vll-Bl-vdder Wvll' 
IOIiIS M ROL SSI LOT MD, vvd LOUIS B\UM\V,MD l'n O \fu \ork Nhi \ork 


T HE appearance of lipoid deposits in the 
wall of the gall bladder carh attracted 
the attention of pathological anato- 
mists Thus \ irehovv in tS37 commented on 
the presence of lipoid material m the epithe- 
lium of manv of the gall bladders obtained at 
necrops} Xaunv n in his treatise on gall 
stones states that he found an increased con- 
centration of cholesterol in the gall bladder 
bile of gall stone cases He belicv ed this w as 
due to secretory actmtv of the gall-bladder 
epithelium Years later \schofI presented the 


Sir Berhelcv Mojnihan first drew attention 
to the chnical-pathological entitj which was 
later named the “strawberry gall bladder" by 
MacCarthv , and more aptl) cholesterosis of 
the gall bladder bv Mentzer (19) Using 
microchemical reactions differential stains 
and the polarizing microscope Pohcard (27), 
Bovd and Illingworth concluded that the 
epithelial deposits of lipoid material in choles- 
terosis cases consisted principal^ of the ester 
of cholesterol, and that this followed absorp- 
tion of cholesterol from the bile 


opposite concept namely that cholesterol 
could be absorbed by the gall-bladder wall 
Subsequently man} publications hav e ap- 
peared to support one or the other belief 
The sirrulant} of the histological structure 
of the gall bladder and intestine and their 
derivation from a common anlage lead many 
to speculate as to possible similar functions 
Thus Pohcard Sweet Halpcrt, and Mentzer 
(19J thought that the gall-bladder mucosa 
possessed absorptive properties Sweet, in 


In spite of the many opinions, direct experi- 
mental proof of the cholesterol function of the 
gall bladder is meager A review of the various 
approaches to the problem is of interest 
Aschoff after ligating the cjstic duct of 
dogs and injecting neutral fats and choles- 
terol chssolv ed m ohv e oil into the gall blad- 
der, observed lipoid deposits in the epithelial 
cells and concluded that this was due to ab- 
sorption Apparently he failed to consider 
that the gall-bladder epithelium of normal 


fact, believed that few if any of the bile con- dogs may show varvmg amounts of b 1 1 
stituents left the gall bladder by wav of the material, for Chauffard, m a senes of 6 f 
o,sticduct After studying similar histologi- mal animals found hpoid m 3 while B ^ 
cal matenal other observers have armed at found it present in everv one of 1 2 sr, °i 7 
exactly the opposite conclusion, thus ChauS- our own group of 7 controls sm nT , 

ard, Gosset and Lichtwitz believed that the deposits were demonstrable in 6 3 0 ‘ ar S c 

gall-bladder mucosa exercised a secretory Tonnoumi, after miectme n 

function as far as cholesterol was concerned bile fortified by the addition 01 "^ 3 an< ^ 

l From the Departments ol Surgery ol the Presbj tenon Hospital and the College of Physicians and S ^ cholesterol 

S 3 S burgeons Columbia Unlvcraits 
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Into the gall bladder reported ahsorptkm In 
3 experiment*, *nd secretion In a Infected 
avt He coodnded that, while cholesterol t* 
normally absorbed the proems may be re 
vmd in the presence of Infection. 

Illingworth Injected bile to which cboln 
tend ester wns added (a substance rarefy 
found in human bile— Pierce, *s) into the 
gall bladder of cat* and found a lots of about 
50 per cenL He report* only two experi 
merits of thl* type. 

Elman and Taussig and Elman and Gra 
ham Injected bfle into the gull bladder of the 
dog with the cyatJc dud ligated They found 
an Increase in the cholesterol content after a 


Tin CULL uunor* waix or coo* ixjict 
to wrxjf a lotuiiM or atoucrmai rt 

*rLE IALT 


T*aJ cboteWmW c»nlr*t 0j 

r a t| -. VWA., . 

bladder infiltration was explained on the bads 
of absorption. 

Recently Pat ey working along dmllar ILvi 
produced a hypercholesteremia in raMati 
After inducing Inflammatory change* in the 
gofl- bladder wall he was ab£e to demonttnte 
microscopic deposit* of Qpotd In the gifl-blad- 
der mucosa in only 7 of ip experiment* In 
contrast to the previous authors he inter 
preted the process a* one of *<001100. 

Ravdin (*8 *9) and hi* colleagues were un- 
able to demonstrate absorption or secretion of 
cholesterol by the normal gafl bladder of the 
dog The experiment* of Wilkie and Dcrabflrt 
led them to coodude that normally choles- 
terol posses through the gall-bladder mocoia 
Into the bile, but the process may be rerased 
depending on the relative coocentratioo of the 
cholesterol in the Wood and the gili-bUdda 
fade HostaJ bdierrd that the normal gall- 
bladder mucosa secreted cholesterol In negH- 


penod of from s to 16 dap In these experi 
ments, the partitioning ligature method of 
Rou* and McJfaster wa* used. Sample* of 
gall bladder and hepatic bile were analysed 
The cholesterol content of the gall-bladder 
fraction wa* higher than could be accounted 
for by concentration, hence they concluded 
that the gall bladder secreted cholesterol. 

BUlsdeH and Chandler after producing 
hypercboWteremia in rabbit* and dogs, found 
microscopic evidence of cholesterol in the epf 
theJium and aubmucota of the gall bladder 
Thl* occurred only when the cyitic duct was 
patent and represented one of many fod that 
were present in various organ* The gall 


glhle amount* 

CbokHthiaau and cbolestercwi*, and the fre- 
quent association of the two condition* i* « 
problem that ha* Interested u* for some time. 
Mentxer (so, 1 ) at the Mayo Clinic, found 
stones In 60 per cent of the cases of choltstero- 
*ii in hi* surgical material and only sap « 
cent in a study o i necropsy specimen* In an 
examination of the *urgical material of the 
Presbyterian Hospital we have found a m«h 
higher incidence In that 75 per cent ol the 
cates of cholesterosL* also had gaH stones Be- 
cause of tin* frequent association, a carnal re 
Iitiornhfp between the two condition* b** 
been tuggested- Thus Gus*et (u) Boyd (jj 
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TABLE III — THE CHOLESTFROI CONTTNT OF 
THE C \LL-BLADDER W ALT OF NORM \T DOCS 
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Average 

66 

35 
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1 01 


and Elman (9) agreed that the later stage of 
cholesterosis mav lead to gall-stone forma- 
tion though thc\ disagreed as to the origin of 
the cholesterol found in the wall 

EXPERIMENTAL 

An attempt to study the fate of cholesterol 
in the gall bladder w as made along the follow - 
ing lines 

Method Large healthy dogs were operated 
upon under ether anesthesia, and the biliary 
tract was exposed Anomalous bile ducts 
were carefully sought for in the region of gall 
bladder and cystic duct and these were ligated 
if the> entered either of these structures The 
gall bladder was then cathelcnzed after the 
method used by Ravdin (28) A soft No 8 F 
rubber catheter was passed through a small 
incision in the common duct just below the 
c> stic duct The catheter w as then continued 
up the cystic duct into the gall bladder The 
central hepatic duct was ligated above the 
c} stic and below the entrance of the catheter 
This system did not leak, did not occlude the 
rich vascular and lymphatic drainage along 
the cystic duct, and allowed sufficient bile to 
enter the duodenum so as to interfere as little 
as possible with digestion The gall bladder 
was then irrigated with normal saline until a 
clear return w'as obtained Saline w r as then in- 
jected and the capacity of the viscus deter- 
mined The saline solution was left in about 
5 hours This allowed sufficient time for the 
„ animal to recover from the immediate effects 
of the anesthesia and gave us another clue as 
to the presence of accessor}' ducts not de- 
tected at operation At the end of 5 hours the 
gall bladder w r as again irrigated with saline 


TABTF I\ — THE CHOLESTEROL CONTEXT OF 
THE GALL-BLADDER W'ALL OF DOGS INJECT- 
FD WITH SALINE SOLUTION 


Fret Eiter 
choltttero! cholesterol 


XumbeT 

Per cent 

Per cent 

I232C 

98 

66 

14332 

35 

35 

1236 S 

I 13 

26 

123 S 6 

I 10 

18 

Average 

I OT 

36 

Total cholesterol content 


I 37 


TABLE \ — TILE CHOLESTEROL CONTENT OF 
THE GALL-BLADDER WALL OF DOGS INJECT- 
ED WITH Bn E SALT SOLUTION 


Free Ester 
cholesterol cholesterol 


Number 

Per cent 

Per cent 
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1244s 

I TO 

36 

Average 

I oS 

tS 

Total cholesterol content 
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and the experimental solution instilled After 
24 hours the gall-bladder contents were as- 
pirated, the viscus irrigated with saline and 
all the w ashmgs added to the sample A sec- 
ond injection of the experimental solution was 
then made and again remoxed after a 24 hour 
sta} m the gall bladder Duplicate samples of 
the injection fluid were taken at each injection 
for check anal} scs of cholesterol b} the Wind- 
haus gravimetric method The cholesterol 
solution contained o 2 per cent of cholesterol 
dissoh cd in a 4 per cent solution of conjugated 
bile salts This is the first time, we believe 
that a true solution of this type was used 
rather than bile or a colloidal suspension of 
cholesterol 

DISCUSSION OF CHEMICAL FINDINGS 

As was expected, there was a constant de- 
crease in the volume of the injected fluid In 
5 of the animals an average loss of about 50 
per cent in cholesterol took place (Table I) 
In 2 cases, 12 199 and 12 336, the loss w r as so 
small as to be within the realm of experimen- 
tal error Animal No 12,252 showed a gain in 
the first 24 hours and a loss in the second 24 
hours 

After the last sample of fluid w as obtained 
the animal was immediatel} sacrificed and an 
autopsy was performed The gall bladder w'as 
then removed, sections taken from the am- 
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pul In tod (undo* and tie remainder was raed 
tot quantitative determination of cWaterol 
and cholesterol ester Comparable analyse* 
*ere alaodonc (i) on the gall bladder* of ww 
mal dogs (i) on dog* that were wblected to 
the some operative procedure bat m whch 
only lalmc aohitioa was injected, and a thud 
group that were injected with bile salt soto- 
tion alone. 

In the walls o{ human atrawbeny gall 
bladder* we have consistently found an in- 
crease In the cholesterol and particularly In 
cholesterol eater as compared with normal 
jail Madden or those the *ea£ of cboiecratJth 
In the animal* iniected with cholesterol aolu 
tkm the average total cholesterol content wai 
J 06 per rent (Table TTi a* compared with 
i oi per cent (Table III) m ncrrmal untreated 
dogs i 37 per cent (Table IS 1 in the aaHne 
control* and t 16 per cent (Table V) in the 
bile nit con trot* 

It i* Interesting to note the Increment tn the 
cholesterol eater content of our experimental 
animals as compared with the normal and the 
control* If we take the average cholesterol 
eater content oi the three control acne* a* o 3 
per cent the increase In the chole*terol eater 
ot the injected animal* was roo per cent (o 66 
per cent) thl* we thiol, h far more than amid 
reasonably be expected from any flight erud* 
bon of cholesterol nch »erum due to an In- 
flammatory reaction IS ell* (34) ha* ibown 
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that inflammatory exudates are rich in choles- 
terol 

The cholesterol and cholesterol esters in the 
wall of the gall bladder was determined by 
adaptation of the methods proposed by Fe\ 
and Gardner and Gainesborough as follows — 
A small amount of gall bladder was dned to 
constant weight at no degrees to determine 
the solid matter The remainder was dissolved 
in 2 per cent sodium hydroxide by heating for 

3 or 4 hours on the w r ater bath The alkaline 
solution was exhaustively extracted with 
ether The residue which remained after 
evaporation of the ether w as taken up in alco- 
hol and free cholesterol precipitated with 
digitonm and weighed The filtrate contain- 
ing the cholesterol esters was saponified with 

4 per cent sodium ethylate for S hours, then 
extracted and the cholesterol determined as 
above 

DISCUSSION OF PATHOLOGICAL FINDINGS 

The gall bladder into which the cholesterol 
solutions had been injected showed a con- 
stant gross pathological change winch was not 
observed m any of the controls The villi of 
the mucosa appeared swollen, yellowish- 
white, and opaque in contrast to the thin 
greenish translucent villi of the normal organ 
(Figs 1 and 2) This change was constantly 
present in the region of the ampulla but a 
patchy distribution and a diffuse process was 
observed m several cases (Fig 3) In some in- 
stances the vilh were so broad that they en- 
croached on one another and the intervening 
crypts were difficult to see (Fig 3a) These 
changes were best seen wnth a hand lens and 
are w'ell illustrated in Figures 2 and 3a and 3b 
The lesions produced m these experimental 
animals is strikingly similar to the illustrations 
presented by Whipple in his clinical article on 
hpoid gall bladder 

The histological preparations were taken 
from the ampulla and fundus, and stained 
with hematoxyhn-eosm and Scharlach R In 
some cases, unstained sections were studied 
with the polarizing microscope The expen- 
mental animals all showed the bnlhant red 
deposits of lipoid in the epithelial cells, and 
occasionally in the stroma Anisotropic hpoid 
was also present in these same cells Although 


heavy deposits of visible lipoid occurred in all 
our expenmental animals we placed little 
significance on these findings inasmuch as 6 
of 7 of our normal unoperated upon controls 
showed varying amounts of microscopicallv 
visible hpoid In all our experimental ani- 
mals the sections showed mild inflammatory 
changes in the submucosa We agree with 
Ulingw orth that all the cholesterol in the gall- 
bladder wall may not be demonstrable by 
staining methods (Free cholesterol itself does 
not take the fat stain ) He felt that cholesterol 
may be bound up with other lipoids in such a 
manner as to render it unrecognizable by 
staining reactions or physical properties and 
that its passage through the gall bladder wall 
may likew lse be obscured 

SUMMARY 

When solutions of cholesterol in the concen- 
trations mentioned are placed in the gall 
bladder of a dog there is a consistent loss of 
the hpoid averaging about 50 per cent in 24 
hours 

A gross pathological lesion was produced in 
every experiment that closely resembled the 
human picture of cholesterosis 

An increment in the cholesterol ester con- 
tent of the gall-bladder wall was obtained 
This is consistent with findings in the human 
specimens 

No apparent increase in the free cholesterol 
content of the gall-bladder wall could be dem- 
onstrated 

This evidence, under the conditions previ- 
ously outlined, suggests the absorption of 
cholesterol by the gall-bladder mucosa 

We wish to express our indebtedness to Dr A P Stout 
for his kind assistance in the stud} of the pathological 
material Acknowledgment is also made of the technical 
assistance of Margaret Hamlin M A , and Albrecht 
Sauerman,Ph D 
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THE INTERVERTEBR VL DISC 
ExinRxoioGX, Anatoxin, Pitxstoiocx, and Pathology' 
ROIiFRT J JOPLIN, A B , M D , Boston, AI \ss icnusrns 

AnitUnl In the Detriment of Orthopedic Sutpco of tic Harvard Medical School 
From the Orthopedic and Fathologccal Denartments o[ the Children’! Hoipital, Barton 


I N attempting to analxzc the etiological 
factors -which make up the clinical ortho- 
pedic problem of this da} and age, the 
spine pi a> s a major role Schmorl is respon- 
sible for making popular a particular portion 
of the \ ertcbral column x\ hich prcviouslx had 
been allowed to go b} almost unrecognized 
Instead of the mam supporting structure of 
our head and trunk being regarded simply as 
a column of blocks separated bx little fibro- 
cartilaginous discs an analysis of the compo- 
nent parts of each block and disc has changed 
our semi-flexible column into a very complex 
structure subject to a wade range of changes 
with far reaching results 

As a skeletal organ the spine is unique m 
structure and function The joints differ from 
other joints of the body, as pointed out by 
Beadle, because not only do they possess 
flexion and rotation, but their broad surfaces 
bear the greater part of the burden of the spine 
and upon them fall the various stresses and 
strains of functional activity as well as the 
physical shocks leading to mechanical injury 
The maximum effect is upon the structures 
between the bodies of the vertebra; Instead 
of the usual joint cavity, there is a highly 
elastic and fluid tissue mass, the nucleus pul- 
posus, a clear understanding of which requires 
a review’ of the embrxological development 

EMBRYOLOGY 

VonLuschka, m 1858, was the first to report 
changes in the notochord leading to the forma- 
tion of the intervertebral disc, Keys and Com- 
pere have summarized the more recent find- 
ings In the human embryo, slightly over 2 
millimeters long, a ndge of entodermal cells 
appears in the mid-sagittal plane and later sep- 
arates as the notochord, m turn is surrounded 
by mesenchymal cells from the sclerotomes 
The aorta then sends m parallel branches 
which divide these cells into groups or seg- 

1 Read at the Children s Hospital Boston October 19 19x4 &-*> a t 


ments (rig 1) The cells which are nearest 
the blood vessels appear to reccix e more nour- 
ishment and differentiate more rapidly, that 
is those just above the artcrx and those just 
below rapid]} groxx to form the pnmordia or 
genesis of the x ertcbral bodies Whereas the 
cells farther aw a} from the blood x-essels re- 
main rclatix cly unchanged as the pnmordia of 
the interx ertcbral discs 

In a mid-sagittal section at this stage, the 
notochord appears as a tube passing through 
segmented masses of cells In the lighter seg- 
ment, where the cells ha\ r e grown b} adding 
more c> toplasm, the notochord appears to be 
compressed in such a way that its cells are 
beginning to be extruded aboxe and below 
toward the interx ertcbral spaces (Fig 2) 
Finall) only a mucoid streak remains through 
the vertebral bodies Still later, the cells of 
the interx ertcbral region differentiate into an 
elongated fibroblastic tx’pe arrange them- 
sclxcs along a xcrtical axis and become at- 
tached above and below to the x’ertcbral 
bodies 

In a 10 w eeks old embryo which is approxi- 
mately 5 centimeters m length, the vertebral 
bodies are cartilaginous and possess ossifica- 
tion centers The notochord material may 
henceforth be regarded as the nucleus pul- 
posus and its surrounding fibrocartdage en- 
velope as the annulus fibrosus or annulus 
lamellosus As the age of the embryo ad- 
x'ances, the mucoid content of the nucleus 
pulposus is increased 

ANATOMY 

A cross section of an intervertebral disc 
from an infant 5 months of age rex’eals a 
gradual change from the hyabne cartilage type 
of cell at the periphery to an almost complete 
disappearance of cellular structure within the 
interior First, there is the gradual loss of 
chondromucoid substance xxhich leaves iso- 

[ Sn°rl«oM llnlCl1 pmEmm ol Uic orthopedic lection of Ihc American 
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lated cartllsge cell* In their home. Farther 
toward the interior the lacunar membrane U 
present bat the cell* become pycnotk and 
finally disappear entirely learingoaly a fibril 
l ir network. In the central portion of the 
disc, a small dump of cells may be found 
(Fig 3) but they appear a little denier and 
resemble prechondral tissue these are the fast 
remaining notochord ceffs The mucoid con 
tent of the nudetu pufposos Is markedly In 
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creaied as the infant gets older It becoenes 
Increasingly difficult to Identify notochord 
ceDs with the advance In age though rem- 
nant* of these cell* have been reported In the 
adult. About the time the child start* to *»& 
the groa Lh of tbe due 1* chiefly bv prolifera- 
tion cA the fibrous dement 
The adult due shows rnIcra*copkaJfy a vor 
loose and translucent network of toe fibrous 
•trends which run an irregular aavy course. 
In the meshes He a profusion of long con- 
nective tissue cells and numerous cartfltge 
cdl*. 
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A cross section of an S months old infant’s 
spine reveals by gross examination, the en- 
chondral bone formation which proceeds from 
the center of the vertebra toward the cartilagi- 
nous plates, between which lies the disc (Fig 
4) At the periphery, the cartilage plate over- 
laps the anterior and lateral borders of the 
osseous vertebra and forms an incomplete 
bony ring, the so-called “epiphyseal ring,” 
which Schmorl calls the “rim ledge ” Enchon- 
dral bone formation ceases and fusion between 
the nm ledge and body of the vertebra occur 
simultaneously when full growth is reached 
On the adult vertebral body (Fig 5) the nm 
ledge measures about 2 to 3 millimeters in 
width and stands 1 5 to 2 millimeters in height 
above the surface of the vertebra as a firm, 
compact, smooth, bony nng which partly en- 
closes the disc antenorlv and laterally but not 
posteriorly Into this compact bone the an- 
nulus fibrosus fibers are firmly attached as 
Sharpey fibers The remaining central surface 
of the vertebra is composed of a perforated 
plate which is merely the bare exposed end of 
spongy bone which impinges immediately on 
the cartilaginous plate of the intervertebral 
disc It may be mentioned here that these 
perforations may be enlarged or easdy broken 
through by protrusions of disc tissue 
The intervertebral disc when fully devel- 
oped is a most complex and highly specialized 
organ It consists of three parts the cartilagi- 
nous plates enclosing it above and below, next 



5 Photograph of an old macerated vertebra which 
il° V t 5 a normal center with the nm ledge, R complete on 
the front and lateral aides but deficient posteriorly , the 
mid portion of the picture rexeals the perforated pfate of 
spongj bone 5 





Fig 6 Photograph of a mid sagittal section of the t erte- 
bral column of a 4 weeks old infant, no fixation has been 
used The nuclei pulposi, V, can be seen extruded dearly 
abo\ e the surfaces of the vertebral bodies 

the surrounding annulus lamellosus which 
encloses the innermost structure, the nucleus 
pulposus 

The blood supply of the intervertebral disc 
is not clearly understood Bohmig and Uber- 
muth are reported to have demonstrated in 
embryos that 3 vessels enter the intervertebral 
disc from above and 3 from below, these ves- 
sels retrogress during the course of hfe until, 
at the end of growth the intervertebral disc is 
completely without vessels 

PHYSIOLOGY 

It is the nucleus pulposus which plays the 
most outstanding rble in the pathological 
changes which are to be described When the 
spine of a young person (Fig 6 ) especially of 
a child, is sawed through in a sagittal plane, 
the nucleus swells strongly forward as a white, 
translucent cushion which must have been 
under considerable pressure 

In position, the nucleus pulposus is situated 
always rather more posteriorly than centrally 



Fig 7 Photograph of a normal disc remoxed at autopsy 
from a woman 30 years old The horizontally cut section 
shows the annulus fibers, i, dearly as strong bands the 
more homogeneous central portion contains the gelatinous 
nucleus pulposus, A b 
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Thb varies In different sjana] segments It It 
farther forward In the upper cVortal region. 

There b no definite line c d demarkation 
separating the nucleus pcJpoto* from the an- 
nulus fibrosus though on borisontal section 
the two may be dearly dutlrtguhbed The 
annnlut, of courae gives the permanent form 
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and abe to the disc at well as being the part 
where moat of the strength and tenadtr ha* 
its teat. Toward the periphery Its concentric 
fold* stand out a* stout glistening bands which 
endrde the whole disc surface (Fig j) The 
number of these folds rary in the lumbar 
spine there arr 10 to 1 1 ezceahngly itout one* 
in the lower dorsal region, only 6 Lam elite may 
be counted. It U Important to note that not 
only ft there a lack of aupport from the bony 
rim kdge posteriorly but the concentric folds 
of fibrous tissue alio are fewer and thinner 
here where they are attached to the posterior 
longitudinal spinal ligament this ligament is 
a much weaker structure than the one ante- 
rior 

The nucleus pulpoms may be considered 
subject to the laws of fluids, that fs. It b In- 
compressible and confined to Its normal shape 


and position by the strong bands of the tn- 
nulus fibrosas It has been compared to a 
system of hydrostatic ball bearings Any 
compression of the disc most result, therefore 
fn changing the shape of the annulus fibroin. 
The amount of compression which It wiS 
stand depends npon the elasticity and strength 
of this structure. 

As regards the stability of this seral-flakl 
supporting structure It b important to note 
that there b a strategic point of weakness 
postersoriy as compared with the anterior 
edge of the disc. Not only b thm a !v± « 
restraint from the bony rim ledge posteriorly 
but the concentric folds of fibrous tf**oe tit 
fewer and thinner here Also the posterior 
longitudinal ligament b weaker than Its inte- 
rior counterpart 
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Fig io Fig ii 


Fig io Photograph of a sagittaliy cut section of the 
spinal column from the same patient os shown m Figure 
9 In the lumbar region the discs, D, are seen almost to 
touch. 

Fig 1 1 A clinical roentgenogram showing a lateral new 
of the lower thoracic and upper lumbar regions of a patient 
who fell approximately io feet from a telegraph pole 
Roentgenogram taken immediately after the accident was 
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negative except for a compression fracture, CF, of the 
twelfth thoracic vertebral bodj, but this repeated view 
3 months later revealed a rupture of the cartilaginous plate, 
RP, of the first lumbar body and a definite Schmorl’s 
nodule, SN, m the second 

Fig 12 Photograph of three macerated vertebra: show- 
ing typical depressions, RP, produced bj prolapse of 
nuclear tissue into the spongiosa 


PATHOLOGY 

i Thick discs At birth, the discs are relatively 
thick as compared with the height of the ver- 
tebral bodies However, as the spinal column 
elongates with the advance in age, the discs 
gradually become relatively thinner (Fig 8) 
Also, in diseases which decrease the strength 
of the spongy bone, the pressure of the gelat- 
inous nucleus in the intervertebral disc causes 
a bulging out into the adjoining vertebral 
bodies as is seen in such conditions as osteo- 
porosis (Fig 9), osteomalacia, cancer metas- 
tasis, and myeloma In such cases the spon- 
giosa may be so soft that the intervertebral 
discs almost touch (Fig 10) 

2 Thin discs Much more frequently than 
thick discs, one sees thin discs in roentgeno- 
grams of abnormal spinal columns Some- 
times the vertebra: appear almost to touch 
It must be remembered that normally the 
intervertebral discs in the sacrum decrease 
during life until there is a complete disappear- 
ance except for the first sacral disc and some- 
times the second which may persist to old 


age Occasionally a remnant of what might 
be considered a primitive disc separating the 
base from the body of the epistropheus re- 
mains until advanced age With these excep- 
tions, in any other part of the vertebral column, 
how r ever, a change in height of the interverte- 
bral space indicates a pathological change in 
the disc 

The decrease in wrnter content of the disc 
w’hich begins in the third and fourth decade, 
and all conditions which are collectively called 
degeneration, dimmish the elasticity and make 
the disc thinner Such transformations are 
usually accompanied by a color change m the 
disc substance, by cleft formation, and by 
fibrous tissue infiltration 

3 Displacement of the intervertebral disc 
tissue The prolapse into the bony portion of 
a vertebral body (Figs 11 and 12) which can 
be shown bj roentgenogram is now commonly 
referred to as a “Schmorl’s nodule” This 
condition was first described bv Luschha 

Schmorl believes that the importance of 
these nodules has been overemphasized in 
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medicolegal crises Furthermore In this re 
gard it Is well to remember that it requires 
several months before * diagnosis of a rup- 
tured nucleus pulposus can be ruled out this 
Is because a prolapse of due tissue Into the 
spongiosa Is not demonstrable Immediately 
afterward In fact, the first change after men 
an injury Is a fibrous tissue reaction this is 
replaced after about a month by a rim of 
cartilage which later sbowi a deposit of cal- 
cium sufficient In amount to be seen m a 
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roentgenogram only after 3 to 4 moathj ki- 
lowing the original injur} 

Therefore final Judgment regarding in pry 
to a spine should not be rendered hy t tingle 
\-ray examination when a displacement of 
disc tisane Is a possibility 
Tbe normal dUc surfaces are thin where the 
nucleus pulposus bulges against them It it 
here that lesa resistance permits rupture of 
disc substance into the spongloia of the 
bodies. The causes of prolapse may be listed 
as follows (1) The nucleus pulpotus msy fol- 
low old mrd channels which lead into the 
disc (Bohmlg) (a) Degeneration may cause 
tears in the cartilaginous plate* of old people 
(3) Certain pathological proceaaes mar rust 
in the vertebral bodies in inch conditions as 
tuberculosis, abscess formation cancer metas- 
tasis (Fig 3) Paget s disease, osteoporosis, 
myeloma, persisting notochord ca na l , or com 
preaakin fracture which in young people nut 
produce an Irregular jagged tear In the carti- 
lage plate 

These displacements of disc tissue not only 
decrease the bright of the disc but lessen its 
elasticity lower its efficiency and produce 
abnormal motion through release of pressure 
wi thin the annulus— this may be compar'd 
to a partially deflated automobile tire Th* 1 
may result In the grinding up of the remaining 
disc substance . 

Posterior displacement of the nudeuspu 1 
posus may produce pressure on the *T~°~ 
cord and lead to icnoui neurological efiftoro 
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Fig 16 •Vntcroposterior and lateral roentgenograms of 
the eighth and ninth thoracic intcn ertebral discs from a 
woman of 52 jears showing the nuclear clefts, \C, of the 
upper di £ c injected with mercury and the middle one with 
lipiodol, demonstrating marked dilatation of the disc 
spaces The blood \ esscls are injected with mercury 



Fig 17 Lateral and anteroposterior roentgenograms of 
an injected inters ertebral disc from a woman Sg jears of 
age showing the laminated appearance of the nuclear 
clefts, A C 


ances resembling a cord tumor, as reported 
bv Dandv, and Barr and Mixter, or may pro- 
duce no clinical symptoms whate\ er (Fig 14) 
depending, of course upon the size and loca- 
tion of the protruding mass of disc tissue 
4 Degeneration {drying out grinding up, 
and deposition of pigment) Although the ana- 
tomical changes in the disc during degenera- 
tion vary greatlj thev cannot be detected 
clinically except w hen they are accompanied 
b\ a decrease in height or by a deposit of cal- 
cium, which conditions may be shown by 
roentgenograms In a young person when the 
interj ertebral disc is cut open, the gelatinous 
nucleus bulges out and appears moist, m an 
older person it appears dry and yellowish or 
dark brown in color (Fig 15) The composi- 
tion of this pigment is not known, it does not 
gi\e any reaction to the test for iron, for this 
reason it is believed to have no connection 
with blood When the nucleus of an adult 
disc is injected with a substance opaque to 
roentgen rays, the resultant picture reveals a 
system of nuclear clefts, compared by one 
writer to the spaces between the lamellated 
layers of an onion, these are always much 
dilated in old people (Figs 16 and 17) 

The grinding up of the intervertebral disc 
tissue produces large cavities in the interior 
(Ftg 18), while the outermost periphery of 
the fibrous nng remains intact Such result- 
ant cavities are lined with a gray dry crumpled 
tissue w hich is the former disc substance dried 
up and ground up Occasionally concentric 


tears are found in the fibrous lay ers near the 
edge parallel to the rim ledge 

It is interesting in this regard to note that 
in hard working people, Schmorl reported 
w ell presen ed discs even in the aged w hereas 
in people who had sedentary occupations 
st rangeh enough, more often degeneratne 
changes were found He beliexed that ordi- 
nary trauma in daily work plus the individual 
constitutional factors which xary greatly in 
different individuals despite occupation or 
walk of life, pla} a more effectne role than 
disease processes in producing these degenera- 
tive changes \t least this was the conclusion 
he was forced to take in trying to interpret his 
own statistical records 



Fig iS Photograph of a horizontally cut disc from a 
woman 85 years old Onl\ the outer lajers of the fibrous 
nng,d remain. The gelatinous nucleus and inner parts of 
the fibrous nng are ground up and destroj ed 
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5 CaldJUatim (-aldfkatiocs may appear 
In the deft regions of the gelatinous nudeua 
u doady spotty branched shadowi usually 
in the central portion of the disc with several 
processes projecting outward, but they appear 
more frequently in the periphery of the fibrous 
ring They can be demonstrated easily by 
roentgenogram (Fig 19) From too carefully 
•todied vertebral cclamnj of tfl ages, Ra their 
calculated that 71 per cent of these showing 
lune deposits were in the annul as and 0 5 per 
cent In the nucleus The Incidence of these 



deposits Increases with age. TV ctWogy b 
generally regarded as a degeneration phe- 
nomenon except in the so-called secondary 
calcifications " following healing Inflammatory 
reactions (tuberculosis) but further research 
b necessary to show whether they are rood) 
calcified hematomas 

6 Dtf+sils in tMe m kmrtt b rw i dots »f •ibt t 
kinds #/ hssurs Fibrous throe has been re- 
ported found in the gelatinous nucleus pd- 
posus at necropsy Such deposits destroy the 
normal stratification of the nucleus and pos- 
sess very little elasticity Cflnkalty ooe finds 
a decrease in the height of the disc. 

Blood vessels occasionally occupy a con- 
siderable part of the gelatinous nucleus and 
fibrous ring Connective tissue generally 
accompanies these vessels which arise aroally 
from tie surfaces of the vertebral bodies The 
borderline between the dbc and the ingrowing 
blood vessels is quite distinct. This invading 
tissue may not always be In the gelatinous 
nucleus but may be In the annulus. Here it 
represents a process of beating concentric 
lean fa the outer portions of the fibrous ring 

The ingrowth of blood vessels and fibrous 
tisane Is often accompanied by bone forma- 
tion. The intervertebral disc may be com- 
pletely replaced by spongy booe as in the con- 
genital “block vertebra " Sometimes a Oto e 
remnant of the disc tissue may be present. 
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Occasionally the region of the annulus may be 
filled with spongiosa while the mid-portion of 
the disc still contains the gelatinous nucleus 
Because they are sometimes confused ruth 
fractures of the nm ledge, it is important from 
the standpoint of differential diagnosis to dis- 
tinguish between these deposits of calcium m 
the annulus following little tears in the 
fibrous nng Such deposits occur most fre- 
quently on the anterior border, parallel to the 
stratification of the fibrous nng, and may be 
quite large (Figs 20 and 21) 

The author is indebted to Dr Trank R Ober for his 
helpful suggestions in directing this work, to Dr Sidney 
Father for the use of his laboratory , and to Dr G Kenneth 
Coonse for permission to use two of his clinical X ray pic- 
tures 
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I N 1928 one of us (FHL) and Dr Sara M 
Jordan published a survey of the litera- 
- ture on gastrojejunal ulcer and reported 
cases from this clinic 1 About one thousand 
cases had then been reported but gastro- 
jejunal ulcer was not accepted at that tune by 
many surgeons as a common complication of 
anastomosis of the jejunum to the stomach 
In the years 1928 to July, 1934, there have 
been 1,089 cases of gastrojejunal ulcer re- 
ported in the literature 
It is interesting to note that gastrojejunal 
ulcer is now considered a senous and not un- 
likely complication of any operative pro- 
cedure for ulcer in which the stomach is 
anastomosed to the intestme, and not a 
sequela peculiar only to gastro-enterostomy 

INCIDENCE 

As can be seen m Table II the reported 
incidence of gastrojejunal ulcer vanes greatly 
The range for gastrojejunal ulcer following 
gastro-enterostomy is from 1 7 per cent 
(Walton) to 24 per cent (Strauss, Block, 

l L»hey Frank H and Jordan Sira M GutroJejunal ulcers and 
gaitrojcjunocohc fistultc. Ann Surg 1928 Feb 


Fnedman) With resections there is also a 
wide dispanty in its incidence from o 4 per 
cent (Schwarz) to 10 per cent (Gatewood ) 
It is noteworthy that the German investiga- 
tors report a very low incidence of marginal 
ulcer following resection Fohl ascribes these 
vanations in incidence to incomplete follow- 
up studies and possibly to the number of lll- 
advised operations rather than to consti- 
tutional characteristics or operative tech- 
nique 

Hurst and Stewart believe that the inci- 
dence of gastrojejunal ulcer is greater than is 
reported, and base their opinion on results of a 
statistical study of postmortem examinations 
at the New Lodge Clinic In a senes of 
10,300 autopsies, there were 131 on patients 
who had had operations for ulcer Of these, 
46 patients died within 10 days of the opera- 
tion for ulcer and in these patients there were 
no gastrojejunal ulcers In 41 cases death 
occurred from 10 days to 2 months after 
operation In tins group there were 3 gastro- 
jejunal ulcers In 43 cases m which death 
occurred 9 months after operation, there were 
22 cases of ulcer All of these gastrojejunal 
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ulcer* fis) were io 30 awes of duodenal ulcer 
an incidence of 7 J per cent From these 


figure* the foul Incidence of girtrojeftual 
ukrr m 131 ulcer operation* K 19 per cent 
Because of the high Incidence d gtitTi> 
jejunal ulcer after operation* In which the 
pyfoTU* I* separated and occluded f» per 
cent hlakhaa, Leri die v Hoberer) opera- 
tion* of that type (*uch ti von EbeUherj 1 
rtduuoo) have largely been abandoned It 
t* difficult to compare the incidence of recur 
trace of ulcer after anterior and posterior 
gaatro-enlerostoeoy altboagh most authors 
*Ufe that recurrence ii more frequent after 
anterior an&stomoee* However Walton tn 
1 jij posterior anastomose* found aq cutro- 
jejunal ulcer* while In following 33 patients 
»ith anterior gaitro-cnfertutotnle* there sere 
no marginal ulcer* Focher bdleva that 
portoperatfve uker doe* not occur more often 
fcdkrwing anterior f^xtnxmterojtomy and 
urge* It* u*e to avoid the compilation of 
fatal* into the colon (Gftatric JeJqoocollc 
fiatula) Allen believe* that marginal nlerr 
occur* a* frequently after rejection U after 
ga*tro-entero*tomy and In addition a »etood- 
ary operation la more difficult after a rare 
tfcm. 

In a paper bv Dr Roscoe R Graham- 0! 
Toronto Canada read at the lot meeting ol 
the American Medical Aaaodatloc and kmffiv 
made available for n* by Dr Graham before 
it* publication the result* ol a aeries ol gastric 
operation* aa relate* to gaitrojejunal and 
jejunal ulcer are presented These remit* are 
baaed upon 43 case* of which 33 were per 
•ooaUv operated on bj Dr Graham Tba 
indixfed 4 case* of gaatrojejuoocollc fistula* 
Of the 43 care*. 4 cases they state, bad been 
atudred and confirmed by "V ray catniualiojn 
but not yet operated upon Siv were Casa of 
associates Hvc of these 6 cases were proved 
by operation and one confirmed by \ my 

In a acne* ol 5 cases In which the jtocnaA 
wa* cut across at its middle, tbe distal end 
turned in and the jejunum anaatoniosed to 
the proximal end tie *0 called Devtoepj®" 
cedurv be aurprisingh report* the devriop- 
ment of 3 jejunal ulcers jq a relatively short 
time 

Three cases are reported In which tbep dro- 
enterostomy wra* taken down with rtchioc oi 
the ulcer repairing the defect In tbe duodenum 
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thus restoring the alimentary canal to its orig- 
inal state All 3 cases, he states, arc now suffer- 
ing severely from duodenal ulcer svmptoms 
Of eS cases with primary pjloroplasty for 
duodenal ulcer, the author states that in sub- 
sequent X-ray studies in none did the} find 
normal gastnc motiht} The} report constant 
hyperpenstalsis and state that the patients 
ha\e not had brilliant clinical cures 
In 9 cases in which the stomach was anas- 
tomosed to the duodenum (gastro-duodenos- 
tom} ) there w as one fatalit} and 4 instances 
of marginal ulceration at the stoma 
In 4 eases in which the gastro-enterostomv 
was taken down, the jejunum restored, a 
partial gastrectom} done, and the end of the 
stomach anastomosed to the second part of 
the duodenum, there were 3 instances of 
ulceration at the new stoma 
In 1 case a partial gastrectomy was done 
with restoration of the jejunum an antenor 
Polya anastomosis and an entcro-entcrostomy 
with the development of an ulcer in the 
efferent loop of the P 61 }a gastrojejunostomy 
The} report no recurrences after gastnc 
resection, restoration of the jejunum, and end- 
to end anastomosis of the cut end of the 
stomach to the duodenum and no recur- 
rences following resection and postenor Polya 
anastomoses 

The figures of Hinton and Church pub- 
lished i month ago are of great interest be- 
cause of the fact that all of the cases have 
been so well worked up and so carefully fol- 
low ed The report is from the Fourth Medical 
and Surgical Division of Bellevue Hospital 
Ninety patients of all the admissions for ulcer 
from January 1, 1928, to January 1, 1933 had 
been operated upon Of these 79 had had 
gastro-enterostomv Of these 79 patients 
having had gastro-enterostomy, 13, or 16 4 
per cent, had gastrojejunal ulcer Of these 
patients considered to have gastrojejunal 
ulcer, 6 were proved by operation to have it 
and 7 by X-ray evidence to have it, and it 
must be admitted from the convincing X-ray 
evidence which is recorded in each case that 
it seems likely that the diagnosis was correct 
also m these cases 

Walton states “There seems no doubt that 
a partial gastrectomy does not give a com- 
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plete immunity to the onset of the gastro- 
jejunal ulcer, but it is less frequent after this 
operation (about o 5 per cent) than after 
gastro-enterostomy” He states “My own 
belief is that, provided sufficient of the 
stomach is removed to produce achlorhydria, 
the complication is almost unknown, al- 
though the risk of subsequent anemia may be 
increased thereby ” 

Our own experience with gastrojejunal 
ulcer and gastrojejunal colic fistula deals woth 
30 gastrojejunal ulcers and gastrojejunocohc 
fistulas of which 13 were uncomplicated 
gastrojejunal ulcers and were operated upon 
The immediate mortality m this group was 2 
cases, 15 per cent Of the 13 patients operated 
upon, 10 had excision of the gastro-enteros- 
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tomy rejection of the jejunum anaatomosb 
of tie jejunum, and restoration of the *E 
mentary stream to its no rmal itate. Of the 
10 patient* having this operation 40 per cent 
or 4 have had recurrent duodenal ulcer*. Of 
the*e 4. 1 died liter of mn icute perforation, 
1 hid aevere symptom* of duodeuil ulcer 11 
year* afterward, bet hid not been ible to 
follow i careful regimen, r wa* well for 4 years 
and then hid a serious hemorrhage, and on 1 a 
radical subtotal gastrectomy wa* done (FHL) 
3 years after the conservative operation 

Of thla group there are 9 patients with 
gaattojejunocolic fistula 1 of whom refuses 
operation and 8 have been operated npon. 
Tbe immediate mortabty wa* 63 per cent, the 
can*e of death being In 1 case peritonltb 
In 3 pneumonia 1 waa a cardiac failure, and 
1 waa due to obctruction and pneumonia Of 
the living ca*ea of gaatrojeiuoocolk fistula*, 
1 patient is perfectly wdl 5 yeara after 
operation but on a strict diet 1 Is well at the 
end of 1 year*. 1 died of obstruction 4 months 
after leaving the hospital, and tbe 1 who re 
fused operation has been followed 8 month*, 
and b having one to two stool* a day and b in 
excellent heal th. 

There are 8 case* proved by \ ray dlag 
nose* and histories 01 gutrojejunal ulcer in 
which operation was Dot done of these 3 are 
well 6813 months, respectively after first 
being seen and placed on treatment One has 
now gone 4 years but has severe ulcer symp- 
toms which can in a considerable measure be 
controlled by treatment 1 has been under 
observation but 6 months and b unable to 
wort 1 died from an acute perforation □ 
ran after being on treatment s are well 
but have had serious hemorrhages 1 at * 
years and 1 at 4 yean after the onset of symp- 
toms. It must be admitted I think that 
there are some patients with gastrojejtmal 
ulcer and also a few with gastrojejuDocoHc 
fistulas who can be earned along satbfac 
torfly coder medical measures 


The sge incidence depend* upon the age at 
which the primary operation waa done, bat 
In a large majority of the case* Hated tbe pa 
dents are In tbe age period from 30 to 45 


years The youngest In this survey wa* h i 
boy of 10 years, reported by Strode From 
three fourths to four fifths of all cue* re- 
ported are in men. (Hayern) In our x-rUt 
there were 90 per cent males and 10 per cent 
females. 

PATHOLOGY 

The post operative (gastro jejunal) uker 
occurs for the most part at one of two d lev- 
el ther at the stoma itself or In the efferent 
loop of the jejunum In tbe neighborhood of the 
aoastomosb, often opposite the new opening. 
They are all In tbe jejunum either mirrfrtal 
to the new opening or at a little distance Item 
It. Gastro jejunal (marginal) ulcer 1* found b 
7S per cent of the cases, and jejunal in *5 per 
cent (Urrutla, Starilnger) 

They are similar pathologically to primary 
peptic ukcra, in that they are ahirply de- 
marcated and are very vascular Utcm of 
small use show a very intensive proliferative 
reaction about them which results In a definite 
tendency to penetration into neljhboritj 
organs The earlier authors reported the 
incidence 0/ perforation far gastro jej anal alcm 
a* >0 to s 5 per cent Howev er Gottsteb, 
Just Goaset, Bertrand Martin all brlierr 
that it b comparatively rare. StarHnger re 
ported the number of collected cue* of free 
perforation as 150 On the basis of * 500 
case* of gastro jejunal ulcer reported after 
gustro-entcrostomy and 300 after resection, 
be estimated tbe percentage of perforation* 
aa 5 6 per cent after gastro-enteroatomy and 
3 3 per cent after resection. The percentage 
of perforation in oar series was 9 per end 

Makkaa (1934) collected 170 cases of fret 
perforation from the literature. He bdievw 
that perforation occurs lesa frequently in 
gastro Jqtmal than in primary peptic ulcer 
probably because the severity of the symp- 
tom* lead* patients with gastrojejunii ulrer 
to seek help from surgical treatment earlier 
than do those with duodenal and gastric nicer 
This complication occura most often in iejunri 
ulceri (Bsger Malthas) Gutrojejonil ukm 
show a considerable tendency to hemorrhage. 
In our series 3 per cent 

ETIOLOGY 

Numerous theories have been proposed^) 
explain the occurrence of gutrojejunal nicer 
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Among these are ulcer diathesis, hyperacidity, 
infections, poor surgical technique and the 
lack of medical care 

One of the most fundamental of these 
theones is that of ulcer diathesis, a constitu- 
tional tendency on the part of an individual 
to develop ulcer This tendency is particu- 
larly evident in this group of patients with 
gastrojejunal ulcers in many of whom a 
senes of operations had been done for recur- 
rent ulcer A bnef history of one of our own 
cases illustrates this point 

Mr R A A gastro-enterostom\ was done on 
this patient b\ one of us (FHL) for duodenal ulcer 
in 1917 with the development of a gastrojejunal ulcer 
which was operated on bv FHL in January, 192S 
The ulcer, gastro-enterostomv opening, and a sec- 
tion of the jejunum were removed, and the ali- 
mentary canal restored to the onginal course with 
the immediate development of an actne duodenal 
ulcer with bleeding that required further operative 
procedure In May, 1929 the stomach was cut 
across at its center, a large section of stomach re- 
moved, the jejunum anastomosed end-to side to the 
proximal cut end of the stomach and the distal cut 
end turned in (Devine operation) No attempt was 
made to remove the ulcer because of the immense 
amount of induration about it Following this 
operation, there have still been ulcer symptoms as- 
sociated with gastric hemorrhages This patient 
seen 2 days ago, 5 years after operation, has gained 
18 pounds in weight but requires stnet adherence 
to a hmited diet to remain free from ulcer symptoms 

High family incidence is another indication 
of this tendency Allen reported a family in 
which the father and 5 sons all had an ulcer 
history, with numerous operations Hurst and 
Stewart found that in 6 of 43 cases there were 
2 or more near relatives w r ho had gastro- 
jejunal ulcer Jones also found a striking 
family incidence of ulcer in a group of cases 
of gastrojejunal ulcer 

A significant contribution to the possible 
etiology of gastrojejunal ulcer has been the 
explanation according to the biochemical 
theory of the nature and location of ulcer 
lesions 

Buencher has pointed out that areas in the 
stomach which secrete acid gastnc juices are 
somewhat resistant to ulcer formation, while 
areas of gastnc activity protected only by the 
mildly alkaline mucous production are highly 
susceptible to ulcer formation 


After operative procedures such as gastro- 
enterostomy where the jejunum is brought 
into contact with an area of gastnc activity 
near the pylonc end of the stomach, a severe 
jejunitis occurs according to Konjetzny and 
Puhl This is shown by increased connective 
tissue in the submucosa, definite dilatation of 
vessels, and the infiltration of surrounding 
tissues with inflammatory cells 

However, Walters believes that the type of 
ulcer seen in Germany is different from that 
commonly seen in tins country, being char- 
acterized by multiplicity of ulcers and ex- 
tensive erosions These changes regarded as 
characteristic by German authors, he has 
found m very few patients m this country 
He raises the question as to whether the small 
percentage of recurrences after gastro-en- 
terostomy reported by some authors in this 
country may not be m cases in which such a 
gastritis has occurred 

At von Bergmann’s clinic changes in the 
mucous membrane of the jejunum have been 
noted in all cases of gastrojejunal ulcer 

One might suppose that some light on the 
causation of postoperative ulcer might arise 
from a study of primary jejunal ulcer but 
such is not the case While this lesion is 
unusual Ebehng in 1933 reported 47 cases 
collected from the literature This condition 
occurred in the 40 to 60 year group, with a 
preponderance of 3 to 1 in males The history 
was of dyspepsia, often simulating a duo- 
denal or gastnc ulcer history The ulcers were 
located m the upper or middle jejunum and 
were similar pathologically to gastnc or 
duodenal ulcer Any specific cause was 
eliminated m the cases reported as far as 
possible That an excess of acid secretion may 
be a factor is suggested by the case of Holz- 
weissig mentioned by Morrin, in which 8 
ulcers occurred in the jejunum in the presence 
of a complete obstruction by a stone at the 
ampulla of Vater 

HYPERACIDITY 

Unquestionably, hyperacidity plays a 
prominent r61e m the etiology- of gastrojejunal 
ulcer There are numerous clinical and ex- 
perimental observations which indicate the 
importance of this factor 
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i G*UrojrjuruJ ulcer occur* but rarely In 
women Lerman Pierce, and Brogan after 
histamine and alcohol testj found that In a 
normal group males show a higher acidity 
range than female*. 

* Gastrojejonal and postoperative jejunal 
ulcer almost never occur* alter gastro-enteros- 
tomy for cardnoJtUL, a condltfoo In which 
anacfdity is osuaHv present 

3 The primary ulcer In a large proportion 
of caaea Is duodenal In our aeries the primary 
ulcer waa duodenal in go per cent 0/ the cases 
and gastric In 10 per cent Hunt and Stewart 
found that 61 per cent of duodenal ulcers 
were accompanied by hyperacidity v. hfle only 
3p per cent of gaitn c ulcer showed Increased 
addity 

4 Gosset found that So per cent of his 
cases of gastrojejunal ulcers had hyper 
chloihydn* Jones found that 74 per cent 
were above the normal level In our Wrie* 


9f per cent of our cases had a byperddor 
bydrla. In those patients fa par series * ith » 
gastrojeJuDOCDDc fistula but 50 per cent hid 
a byparfalorbyd na. 

5 River* and Wilbur reported 7 cases la 
which gastro-fleostomy bad been dooe by 
mis Jake before the patients came Into then- 
hands. In a of the*e ulceration was p t es e m 
In the Ileum. Tbeir conclusion was that peptic 
lesion* may arise In any s/tuitfcm In afcfi 
gastric juke* are allowed to come into con- 
tact with Intestinal mucosa. 

6 Indirect evidence la afforded by a case 
reported by Morton and Graham. A patient 
had been operated upon for cbolcP thbih 
After deration abe had a Urge betncrTbijt 
and died. At postmortem evaminstioe a 
large duodenal ulcer was found and two 
stones blocking the bfle duct and the pas- 
crrfltlc duct so that do alkaline djgesthe 
juices were reaching the pjloras. 

7 Owing* and Smith repeated the experi- 
ments of Mann and Williamson and reported 
that 10 of the 16 dogs developed ulccn of the 
jejunum when the jejunum was deprived cd the 
alkaline digestive juices. Their work Indicated 
that bfle was the moat Important element la 
the neutralization ol aod chyme 

A That the Influence of acid secret loci a 
not the sole factor la suggested by the caw 
which Eusterman reported In which gastm- 
jejonal ulcer developed In the presence of 
persistent achlorhydria. 

XJrrtcncDr 

The InSaence ol tod of lnfrclJcm cm the 
causation ol ulcer is generally accepted if not 
proved 

Hunt feds that Infection b the most Im- 
portant evdtiug cause of gastrojejwnal ulcer 
The focus may be In the teeth, phanTix 
sin uses, appendix, or gall bladder or m a 
gastnc or duodenal ulcer width ha* J** 
healed In hii aeries of 3d cases, he found ocay 
1 with normal teeth , 

WHfck believes that ulcer can be amsidew 
one of many septic fod and no treatment u 
of lasting benefit until these fod are mooml 
He stresses particnlariy dental infecti on- ^ 

Saunders reports the retort-cry of » strepto- 
coccus from 16 case* of resected grstirf*>- 
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tlcnal and gastrojcjunal ulcers, which was 
identical and specific by differential cultural 
and agglutination tests The growth of the 
organism was inhibited bv bile 

POOR SURGICAL TECHNIQUE 

The most frequently mentioned possible 
causative factors m surgical technique in the 
production of postoperative gastrojcjunal 
ulcer are the use of non-absorbable sutures, 
the use of clamps, and the improper place- 
ment of the anastomosis 
Scott, by clinical and experimental records, 
showed that sutures did not influence the 
occurrence of ulcer In our earlier paper on 
this subject (Lahey and Jordan), it was like- 
wise our conclusion that suture material 
played no part m the production of ulcer The 
frequency of postoperative ulcer has in- 
creased in recent vears despite the general 
abandonment of non-absorbable sutures Sev- 
eral cases are reported in which strands of 
suture were found hanging from the anas- 
tomosed mucosa in the complete absence of 
any ulcer Any ulceration at the stoma will 
of necessity erode down to the suture line and 
if it is of linen or silk this wall be visible in the 
ulcer base 

Andrew s docs not believe that sutures have 
any influence Walton states that the use of 
catgut may reduce the incidence, but it will 
not abolish it 

Willis states that “from later observations 
it is likelv that silk or linen suture is simply 
a bvstandcr and not the cause of the lesion ” 
light clamps arc seldom used in operations 
on the stomach at the present time, so that 
thur influence on the formation of ulcers is 
probablj negligible 

In regard to operative trauma, Balfour is 
convinced that ■mmc recurrences arc due to 
the devitalization of the suture line This 
however docs not cvplain the occurrence of 
gastrojcjunal ulcer 10 to it vears after the 
gastro cntcrostomv 

T he position of the anastomosis high on the 
g istnc wall thcoreticallv leads to stagnation 
of the stomach contents and poor emptving 
Hartwell and I eltcr do not think the location 
of the gastro entirostomv opening has either 
an important clinical or mechanical influence 


ts 



Fig 2 The \ ray pnnt needs verv little explanation 
This is a bismuth enema in a patient with a large gastro- 
jcjunocolic fistula in which all of the structures can be 
readil' recognized Note the 'izc of the fistula into the 
colon Note the large amount of bismuth in the stomach 
and its fluid level 1 rum this amount of bismuth it must 
be concluded that the caliber of the fistula must be con 
sidcrablc 

as thej found patients in their follow up 
study b> X-raj examination who had high 
openings but no complaints and saUsfactorv 
empljmg time Benedict reported a case in 
which recurrence of ulcer followed iS jears 
of freedom from symptoms m which the 
stoma was located high on the gastric wall 
\\ e hav e had a patient in w horn gastrojcjunal 
ulcer occurred 17 vears after a gastro-entcros- 
tomv 

These opinions together with some of our 
experiences and excerpts from a further re- 
view of the literature (10:8-1934) arc re- 
corded in order that readers mav'have some 
idea of the conflicting opinions and vanetv of 
theories available in connection with this 
subject 

syviptovis 

The time 01 on^et of svmploms of gastro- 
jcjunal ulcers v ants from it few we-cl s to mans 
vears up to :i vears (Lublin) In 50 cases 
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taken at random, 50 per cent of the recur 
rtnces (gastrojejunal; occurred arithin 2 
rear* following operation 

To general ft may be said that the longer 
period patient* who have had anastomoses of 
the jejunum to the atomadx go without recur 
rence of ulcer symptoms, the less ffkeffhood f* 
there of the occurrence of gastrojejunal or 
Jejunal ulcer One muat uiurac, in spite of 
this, howeve t that in any patient who ha* 
had the Jejunum anastomosed to the stomach, 
the development of a gaatrojejunal ulcer I* 
always possible regardless of the time factor 
There are certain feature* of the aymp to- 
mato! ojy of gaatrojejnnal ulcer which are 
characteristic of thb condition In patient* 
who have developed postoperative gaatro- 
jejunal ulcrr there b uauaHy a penod after 
the performance of the gastro enterostomy In 
which the jratient b entirely relieved of the 
uker symptom* for which the opera t too wa* 
done, with a later return of ulcer symptoms 
not Infrequently of greater intensity than the 
original symptoms for which the operation 
wa* done. The ulcer pain l* les* *atbfac 
torfly relieved by food and alkaline* than was 
the pain associated with the original uker 
The pain Is let* consistently related to meals 
than was the original ulcer pain The dbtresa 
associated with the occurrence of gaitro- 
JcJanal ulcer ia less tractable to aQ methods of 
treatment than was the distress associated 
with the on gins! ulcer 

Hemorrhage and melen* are, we believe 
somewhat more frequently associated with 
marginal ulcer than with the duodenal and 
gastric ulcer 

The point of abdominal tenderness In duo- 
denal ulcer land duodenal ulcer* make up the 
great majority of ulcers, 10 duodenal to 1 
gastric ulcer in our experience) b usually In 
the right upper quadrant while la ffttfro- 
jejunal ulcer the point of abdominal tender 
tvesa tend* to be lower down a little above and 
to the left of the umbilicus This b the porot 
on the abdominal wall opposite which the 
anastomosis of the jejunum to the stomach 
commonly rests and with gas tro jejunal ulcer 
It b usually tender over the stoma here 
Symptom* of ulcer perforation in any pa 
tient who has had a gastio-enterostomy per 


formed particularly for duodenal ulcer should 
make one suspect the possible presence of 1 
perforated gaatrojejunal ulcer 


DIAOICOSO 


The recurrence of symptoms suggestnc of 
ulcer after operative measures for ulcer par 
ticulariy duodenal ulcer should always *og 
gest the probability of gastro jejunal rictr 
The presence of tend en ua* over the ituan 
on fluoroscopic vfeaaGxatlon of the Homs 
likewise suggests it The presence of a fled 
at the Homa alter the Ingetiloa of a small 
amount of barium suggests that thb it due to 
a small amount of bismuth r emaining ad- 
herent to the ulcer (Fig j) The preserver of 
a gastrojejunocohc fistula demonstrable by 
\-ray definitely settles the diagnosis of 
gastrojejunal ulcer (Fig s) 

The domre of the stoma likewise suggests 
the presence of a gastroiej una l ulcrr as doe* 
persistent deformity of the stomach, stwiu or 


Jejunum 


FtOFHTtAXCB 


There is probably no real!) effective pro- 
phylaxis against the possible occurrence of 
gastrojejunal ulceration following anastnmcab 
of the jejunum to the stomach. Erduslve of 
the Immediate technical steps 0/ the operation 
of anastomoau of the Jejunum to the stomach 
such as tight sutures, tight damps, and non 
absorbable sutures all of which can a* alreadv 
stated probably be excluded there are * 
number of things which at least are factca* 
favorable to the postoperative occurrence of 
a gastrojejunal ulcer 

ft e have repeatedly stated that any patient 
who has an anastomosb of hb jejunum to the 
stomach should be told of the danger of fwd 
operative marginal ulcer He (bouM be tola 
of the seriousness and intractableces* of soo> 
a complication tod the peed few permanent 
modification of eating drinking cooking ana 
living habit* after any gastnc operation lor 
peptic ulcer There has \ err debnfrdy been 
an improper tendency to let patient* assume 
that one of the reward* of a successful 
don for peptic ulcer b that they ocat*- 
necessity of the above mentioned lriwane 
modification of life habits Unless • u ch » 
warning b given patients, should a recurrent 
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Fig 3 This illustration shows diagrammabcally the 
proper and improper location of the opening in the gastro- 
colic omentum for a gastro-enterostomy One can appre 
Date when the openmg is made as shown in dotted lines 
close to the transverse colon, that should a gastrojejunal 
ulcer occur, it almost must inv olve the transv erse colon in 
the surrounding ecu date and so penetrate frequently into 
the colon and produce a gastrojejunocolic fistula This 
drawing illustrates a jejunal loop of sufficient length to 
permit easy resection and anastomosis should a jejunal 
ulcer occur as opposed to the no-loop type of jejunal 
anastomosis. 

gastrojejunal ulcer occur, no surgeon’s con- 
science can be entirely free from responsibility 
for this recurrence While no statistical 
figures are available as to the incidence of 
gastrojejunal ulcer following gastro-enteros- 
tomy in patients with well controlled post- 
operative habits and diets as opposed to those 
with uncontrolled habits and diets, it is not 
unreasonable to assume as distinctly probable 
that the incidence of gastrojejunal ulcer will 
be less in those patients with gastro-enteros- 
tormes whose habits and diets are controlled 
than m those whose habits and diets are not 
controlled This we have always maintained 
is perhaps a small but important factor in the 
postoperative incidence of gastrojejunal ulcer 

There are a few general surgical principles 
which probably influence the occurrence of 
gastrojejunal ulcer 

It is generally accepted that gastrojejunal 
ulcer is more apt to follow the employment of 
gastro-enterostomy in young individuals with 
high gastric aads and active ulcer symptoms 



Fig 4 This drawing indicates diagrammatically how 
the colon becomes adherent to the jejunum and the ulcera- 
tion breaks into it- 

than in older people without strikingly high 
aads 

It is generally felt (as stated from the litera- 
ture m this and our original paper) that to 
make a gastro-enterostomy' and then to ob- 
struct the pylorus preventing thus the re- 
gurgitation of alkaline duodenal contents into 
the stomach increases definitely' the risk of 
gastrojejunal ulcer 

It is believed and is probable that to do 
entero-enterostomy between the afferent and 
efferent loop of a jejunum anastomosed to the 
stomach, sidetracking as it does the passage of 
alkaline jejunal contents from going back into 
the stomach through the new opening, like- 
wise predisposes to an increased danger of the 
formation of a gastrojejunal ulcer 

It has been quite definitely' demonstrated 
by animal experiments that the lower the 
level in the jejunum at which that structure 
is anastomosed to the stomach, the easier it is 
to produce intestinal ulceration since adapt- 
ability to receive unneutralized aad gastnc 
contents is less and less well developed the 
further away' that level is from the duodenum 
For this reason, while no convmang figures 
are available to prove it it is believed that 
anterior gastro-enterostomy' requiring as it 
does anastomosis of the jejunum at a much 
lower level in the jejunum than is necessary' 
with posterior gastro-enterostomy is perhaps 
followed by a fewmore gastrojejunal ulcers than 
is posterior gastro-enterostomy (Walton's fig- 
ures of 33 cases with no gastrojejunal ulcers 
are suggestive but too small a senes to be of 
great value ) On purely' theoretical grounds 
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If It could be proved that gastrojejunal nicer 
>n no more common following this operation 
than posterior gastro-enterostoxny would be 
a safer operation than posterior gastro-en 
terostomy since, becanse of the positron of the 
colon, gaatrojejunocohc fistula with It* high 
mortality Is anatomically less apt to occur 
aftcT anttrlo gastro-enteroatomy than after 
posterior gas tro-en terostomy ana should g*s- 
trojejunal ulcer occur after anterior gastro- 
enterostomy It would be Infinitely easier rod 
safer to manage surgical!) from a technical 
point of view than fa gastrojejunal ulcer In 
posterior gastro-enteroatomy Should a gas- 
tro jejunal ulcer occur with an anterior gastro- 
enterostomy It occur* 00 the anterior wall of 
the stomach where It Is easily approached and 


In addition then: Is a long loop of jejunum 
available permitting the ready excfawu of the 
segment anastomosed to the stomach and 
with sufficient length of proximal jejunal 
stump so that end-to-end anaatomosfa cu 
easily be done 

One of the greatest technical difficulties fa 
dealing with gaitrojejunal ulcer In posterior 
gastro-en terostomy particularly If of the so- 
called no loop type, fa that the foduntioo 
about the ulcer Involve* the root of the jejmal 
mesentery at the level of the Ggmwot of 
Tnritx making separation of the jejunum sod 
the handling of its mesentery aitn Its blood 
supply difficult and the other Is that a hen the 
jejunum Is separated from the stomach if 
complete resection of a segment of jejunum ts 
neceaaajy such a small in tn peritoneal pros 
final stump of jejunum sometimes remains 
that end-to-end anastomosis fa often cblTicilt 
and far from satisfactory 

It Is definitely the opinion of one of ns 
(FHL) that were he to select the type ef 
gas tro jejunal ulcer he preferred to deal aitk 
from hfa operative aanenca with ftstro- 
jejanal ulcer he would select a gajtrojejuntl 
ulcer In an anterior gastro-en t eroat oeny anti, 
If he had to have a gastro enterostomy be 
would fed safer with an anterior than * 
posterior one. 

The complications of perforation and 
hemorrhage In gastrolejonal ulcer have al- 
ready been mentioned but there remains to 
discuss the most serious, the most distresdng, 
and from the point of view of management, 
the most perplexing of afl the eo mp S v raricga 
associated with this amcCtkm, that Is, the 
peri oral ion of the anastomatk marglssl 
ulcer into the transverse colon prododng » 
gastrojejunocolic fistula. 

The mechanism of the production of a 
gastrojejunocolic fistula fa first the occurrence 
of a gas tro jejunal ulcer at a gastro enteros- 
tomy atom*. With these ulcer* there fa 
usually associated a large area of inflamma- 
tory Induration extending wefl out from the 
ulcer area mto the root of the mesentery 

Gastrojejunocolic fistula occurs almost 
solely in posterior gastro- enteroitocnes. The 
posterior anastomosis of the jejunum to the 
stomach fa often unwisely made through * 
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low opening in the posterior leaf of the gastro- 
colic omentum close to the transverse colon 
This then results m the anastomosis resting 
close to, or in contact with, the transverse 
colon (a frequent technical error) The open- 
ing in the transverse mesocolon should be 
high (Fig 3), thus keeping the anastomosed 
jejunum away from the transverse colon The 
exudate from the gastrojejunal ulcer soon 
extends to the transverse colon, includes that 
structure in the inflammatory mass about the 
ulcer, and soon perforates into that structure 
This complication is said to occur in about 11 
per cent of the cases 

Gastrojeju no colic fistulas probably cannot 
occur except m patients who have had a 
gastrojejunal ulcer for some time The con- 
dition is to be suspected in any patient who 
has had a gastro-enterostomy particularly for 
duodenal ulcer followed by a return of ulcer 
symptoms and with belching of gas with a 
fecal odor, with persisting diarrhea due to the 
dumping of undigested food through a large 
fistulous tract from the stomach into the 
transverse colon This condition is to be sus- 
pected in such a patient also who in spite of 
a good food intake is progressively losing 
weight, likewise, due to the direct passage of 
food into the transverse colon from the 
stomach and so failure to be utilized 
We have seen gastrojejunocohc fistulas 
varying in size from that of a penal point up 
to the size of a silver dollar, so that bismuth 
given by mouth passed rapidly into the colon 
and a bismuth enema passed quickly from the 
colon to fill the stomach In proctoscopmg a 
patient suspected of having a gastrojejuno- 
cohc fistula who had had tapioca for lunch, we 
have found tapioca in the rectum at four 
o’clock of the same afternoon 
The diagnosis of large gastrojejunocohc 
fistulas by X-ray as shown m Figure 2, is 
easily made In small fistulas, however, the 
X-ray diagnosis can be made with consider 
ably less certainty The mechanism of the 
perforation of a jejunal ulcer into the colon is 
diagrammatically shown in Figure 4 

TREATMENT 

There is a distinct conviction on the part of 
most persons dealing with ulcer that pa- 


tients with gastrojejunal ulcers seldom re- 
spond satisfactorily and permanently to 
medical treatment, but in all cases medical 
treatment should be earned out to reduce 
aadity thus perhaps lessening the area of 
acute reaction about the ulcer and improving 
the general condition of the patient as an 
operative nsk In addition, we have a num- 
ber of patients with undoubted gastrojejunal 
ulcer who have been able to get along satis- 
factorily for a number of years on medical 
treatment 

Since any patient who has developed a gas- 
trojejunal ulcer has demonstrated that he 
falls m the group of patients who are par- 
ticularly hable to recurrent ulcer, it is the 
feeling of many surgeons and it is our con- 
viction that any surgical measure short of 
radical subtotal gastrectomy will be likely to 
be followed by a recurrent ulcer and, as 
shown in figures from the literature, even 
with radical partial gastrectomy recurrent 
gastrojejunal ulcer will still occur in a small 
percentage of cases In defense of this po- 
sition one must admit that the best operative 
procedure for such recurrent ulcers is the one 
which is followed by the most complete post- 
operative anaadity and that operation is un- 
doubtedly subtotal gastrectomy The mor- 
tality, however, in such an extensive opera- 
tion as is necessary with gastrojejunal ulcers 
and on patients frequently in poor condition, 
is considerable, reported by one of its ardent 
advocates as 20 per cent and our mortality 
rate has been 15 per cent. On the other hand, 
it is claimed by many that the unhooking of 
the gastro-enterostomy and restoration of the 
digestive stream is frequently followed by a 
recurrence of the original ulcer and such has 
been our experience — 40 per cent recurrent 
duodenal ulcer in such procedures 
There are certain basic facts which must be 
admitted in any discussion of the surgical 
treatment of peptic ulcer It must be ad- 
mitted that both physiaans and patients have 
accepted and do accept the original peptic 
ulcer with all too great complacency The 
mortality from hemorrhage alone in this 
group of patients while in our hands m the 
hospital has been 5 per cent, 1 in every 20 
patients It must be admitted that gastro- 
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enteroatomy fi not * detinbk type of open 
live procedure to be routinely applied to the 
*argic*I treatment of peptic ulcer u it bu 
been in past year* It mint be admitted that 
pyloropiaaty (the mi cat of all operation! for 
ulcer) U difficult to apply In many of the 
patient! with duodenal ulcer due to tbe tear 
ring and dlitortton of the duodenum by the 
ulcer It must be admitted that radical 
partial gastrectomy give* the highest per 
cent ages of complete and permanent relief 
fro® ulcer »ymptcm* and tbe lowest per 
centage of recurrent anastomabc ulcer*, but 
it »u*t al»o be frankly admitted that It ha* 
and probably always will have a mortality 
rate except in *eJected caws which both to 
the patient awl surgeon i» disturbing 
Jt must be admitted that wbGe we can by 
operative procedure* handle amal] gastro- 



iejtmocolic fistula* aith rruotahle «atf* 
faction we are faced with a utiutioci which at 
least in our hand* ha* up to the promt 
proved ahnoat ln*unwmn table when the 
bslulou* opening into the tranareree eokm In 
gaatrojeprnocohc fitful* ts a large one for 
example the *«e of a quarter half-dollar or 
dollar (Fig O ai it *o often U. 

In operating upon such large fistula* be- 
tween the colon *tom*ch and Jejunum, o* 
b faced with the dilemma of proaudng pert 
toocai amtaminadoo with coionk content* 
on separating the Urge fiftuU with the need 
of trying to close a fistulous opening into the 
colon when that structure is badly indurated 
and *o hold* tfftebe* badly or mth the nects 
fdty of doing a block removal of steanaefa, 
jejunum, and midcolon which neceadtate* 
three resection* at cme sitting, resection of the 
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stomach jejunum and transacts colon 
(rig 61 \\e haxc successfully accomplished 
this but it is a procedure of too great magni- 
tude to be routine!} applicable to this con- 
dition with a reasonable mortaht} \\ e ha\ c 
emplo}ed numerous procedures m an at- 
tempt to decrease the danger and mortality 
m these trying cases Twacc w c hax e cut the 
stomach across proximal to the old anasto- 
mosis and so proximal to the gastrojejuno- 
colic fistula ha\e closed the distal end and 
anastomosed a segment of jejunum b> the 
Pol} a method distal to the fistulous connec- 
tion between the stomach, jejunum and colon 
c ha\ c hoped b} this procedure to cause the 
ingested food to pass directly into the jejunum 
beyond the old gastrojejunostomy and be} ond 
the fistulous opening into the colon (Fig 7), 
thus segregating the section of stomach and 
jejunum containing the ulcer and also segre- 
gating the fistula By this plan it w as hoped 
that food would be absorbed and utilized as it 
passed along the jejunum and not through the 
fistulous opening into the transxcrse colon, 
resulting as it has in some of the cases in a 
weight loss of sex oral pounds a x\ cck 
Both patients made excellent operatix e rc- 
coxenes but one died a cardiac death 26 days 
after operation when ready to go home and 
the other died of intestinal obstruction 6 
months after leaxnng the hospital Wc must 
admit that when we are faced xxith a patient 
xvith a gastrojcjunal ulcer which has per- 
forated into the transverse colon, and pro- 
duced a gastrojcjunocolic fistula of large 
caliber and surrounded, as they always are, 
by a large area of induration, see Figure 5, xxe 
are still considerably at a loss as to how it can 
be surgically cared for wath reasonable safety 
AVe must admit finally, we think, and most 
importantly that most patients are not aware 
of how unsatisfactory the situation is as re- 
lates to the surgery' of peptic ulcer and so do 
not feel as strongly as they should about the 
compelling need for modification of Irving, 
eating, smoking, and drinking habits, in 
order that they may avoid the necessity of 
facing an unsatisfactory surgical procedure 
or a satisfactory one wath an unsatisfactory 
nsh rate One of us (FHL) is self-conscious of 
haxang harped upon this aspect of the ulcer 


situation but ncxerthclcss feels it his duty 
again lo repeat that unless patients with a 
peptic ulcer arc franklv told of this list of 
admissions and arc not permitted to assume 
that the operation xxhich they accept is an 
entirely satisfactory one, then how can they 
excr be made to take their responsibility 
seriously' or finally as they' all excntually 
must? 


SUMXtARX AND CONCLUSIONS 

The literature has been rexicwed from the 
date of the paper by the author and Dr 
Jordan, 1928 to July, 1934 The number of 
reported anastomotic ulcers is recorded The 
variation in percentages of anastomotic ulcer 
in gastro enterostomy and resection is also 
recorded 

Excerpts from the xvntings of authors in- 
terested in this subject are quoted to show the 
wade range of opinions held by experienced 
surgeons regarding this subject both as re- 
lates to its origin and incidence 

As the result of this and our earlier (1928) 
review of the literature together xvith our ex- 
perience, it is our conxaction that gastro- 
enterostomy is not an operation that should 
be routinely utilized for peptic, particularly' 
duodenal, ulcer 

Some of the facts xxhich predispose to the 
occurence of gastrojcjunal ulcer are recorded 

A list of disturbing admissions regarding 
the surgery' of peptic ulcer is frankly re- 
corded This is done wath no purpose of being 
destructix'cly critical but rather that they’ may 
be unhesitatingly faced and wc again repeat 
that unless patients are freely told of these 
disturbing admissions how can they exer be 
made to comprehend their responsibility 
seriously before or after operation, accept it 
finally', and live accordingly as they all cx entu- 
ally do in such other diseases as tuberculosis, 
pernicious anemia, and diabetes^ 


BIBLIOGRAPHY 

Allen X M Am. J Surg , 1938, 5 128, J Michi 
gan Xled Soc., 1931, 30 496 
Andrews Surg Can N America, 1933, 13 1201 
Eager, B Acta, chirurg Scand , 1929, 64 Suppl xi 
Balpodr, D C Ann Surg 1928, 88 548, AnmSurg , 
r 9 J 9 ) 9 ° 535 > Surg Clin N America, 1929, 9 23 
Ann. Surg, 1930, 92, 558, Proceed Ma >0 Chn 
I 93 U 7 289 ' 

Benedict, E B Surg ,Gynec. L ObsL, 1933, 36 S07 



ttt$ K's't 3 v ? 83 


$URGER\ OYNEC0L0G\ AND OBSTETRICS 


6. Bim . A_ A Aa>. 5 «tt gy^ gj 
» Bnn®, P Ljcm chjr tti, »g m 
* JWd, 1- I An. U. Am , tgjo, m uj 
? J BxH <tlMa Sk ml. 4« eta pj i, jS. 

rt Biuttrrm.C.r. MdBcx*a,W ItataWEttatr. 
1 Cto rpjr, fjA .j 

I- B Jcn JUT Gty* tvt^itxl **-■ fijjn ( trj 

X ? V * TtJ Bnt M J tpi*. yK 

^F-Wfysrti.isa.”- 

C^ro*. kct E**i*W./ Mm! i**®, wt jl*. 
Caw J D I 5«1 Cto. K A jmoo, r\j\ « 7*7 
Cltctt, A. P*l*fin nyx. Mi lU 
Cunm Arch <W uj*] d* rnv* r >*jt, 

IWL 

CUTli, C. lir it cbtr P*r 1933, 51 *07 
DjnKrorr, C. B J Am.3I.Am. 93 97 99 
Dxato, J » Atbasbc 11 I i**4, 3 ?gi. 
TXjTOJA, J T Alt W Ait i%jo, rci 4! 

Down, it i Pm kudu* *i*y»cW, 93 a- 
•oj 

F«mw,W Xf A*» S*r* 1933. 91 *57 
Knua, S P J Am. il Am p*&, 90- *70 
Euwrr. W V Aid*. 1 kbn Cicr r*jo, j* j 
Km*, W L ,Jt Am Sen oji 9*- j» 
EcrtXMiK, u B. Wm] ci N Aanta, fit, t 

Itoctr J M T wi Hmu m, K M J*. A*® 
Str* 1**9, 90 W 

TnrrrDn, 11 fcnx Otter kOt*t i*j (i >09* 
rtcm,A I«tr»lW.l Cbfe, aji w no 
Fuwtt-Un*, It u4 Heir**, U A. Am J 

rutnMojy^) *+ 3 i*s. tkx* A**, 9 y», *» *6* 
r*wn, A Butr kh» (It 9*9, 147 »» 

Tt A» Dtr* Am »*jo, ♦> ** 
Gomstt A J A* tto, 1931. jl «« 

OtXXM, Bjmco* R Cmm it »/Qttj ud Jiictqt] atari 


Itot y*t ptUuhrf BLitd «t tat m him * •* lAt 
Ajrvnrtu AitocuUot. 

Xitumi, Tto< H. ZeetitBi. f Ckt, 1*30, 17 
lUlW, F K_ S*rj On. K A*«nc*, J51i, J *4J 
HArrwnx, J A i*J Firm, k R T Am 5*i 


U Lu«*.aF fa, OM.H.AMain,t,u,i4 „ 

y> LxPuw^lWl PtaM Soc. d« eta. A* Pv ** 3 , 

W*. JS- J 7 UwMjS. »«a. rt»*M-W-n»t. eWeii. ^9, 

* Foefcr. ji Urn j ii J hna, V D i*l Sawn, A T 1 

Da l*Tt*,i9j*, 13 

‘ **7 » Lxtmtrv R. A*» Ufj nft, ft f*, 

60 Im*c A,»*1 Wd*ji Btjj Gjiic. fc ObtL, 
P> OiDk 

a 6 j Lcctu, H Vf Vri Otoic. kQbtA, it)*, 47 w 

t 7»*. H Im.A P Brit. U J ur**, 

l T*7 *g UjcGcn* Am. Stn tali, «• 14. 

64 JUnn IL Bon WtToi , 5 ^ « 4 i 

* >WA 65 iliiJxr, CXrr P LtmimW igjv p hjj 

*A Lr»cbfa 93 j,jd^i 

j 67 Uxrx>,R.A adR*,P A 8*n OxILAmb 

« «A 19JJ. 3 ft. 

« SL, ad Bouen ,VI H. PHttit U. J 

* r*ii At 4 *t 

93 U- 8* Jlotro* C B ttdCMAtut,! B. At* Jug *f}t, 
* 73 

70 Jtonmu, A Bth 1 LJ «*»• »i. 

70 71 Nxtut.L DmAaZnrhi I Cbe.utni itf 

j* 3 71, KixovP T Utd.J llUc,i»4, 

»» 5*4. 

*s», t 73 Bnaoi,a ndSanina.r ZntnSlI Ok 

5»k 33 $9 

». At® 74 Fwnc*, Q. Tr. Am. gtrj Am j» 4I rt* 

75 Onwnnwn, A wd Burw*, t, Drtrtt 

1* n>9* Kidtt. L CMr 1910, u 3*7 

i 74. Omt,!«n Pttt.fioc.ljrpct.BW kUtd t*j». 

Am } •* * 3 * 

3 Powru, W ZettrtH I Ck* , pi*. J 5 rjM 

JU**, ri D*tt«±t Ztteke. f CW >*13, W* M 

It n kOW>MTt,V F L*ncrt^»9A, toj 

p As lictt***, I W Am S«n 93“. V 

l Actum, K TVtrp 4 Gtro« i**l,6q p 

J atari It ]d«M ArtV-f Um Qt fit, Ji 44] 


ti tkt *3 Sarwttt, f Anti klat tAfr 19M, <7 
I4 Scow, W J M Arch S«n •*»*. t» J*4 
17 64 »< 8**n P*i* ttJr it**, *007 

} *4j It 5c®*, R taww 9*Ji 77^ 

S«r| I7 Stunt®, F Wit* lb* WnWir ***9, h 

903, AttV t 14 *. Cto 9 **, rtc- j 4 » LCP**«- 
1^9*9) d Ctar OrtV*. , «*, I »*» 

6*7 *S Brxow K ntwcW Ettrkr L Cfc *p tjrta 


IiImbAm 1 te| Uln « »* StBWM. JI f An J Wj >934, 14 1ST 

Jlunm, J P tuxit, «MrC»tnc», Rrr*« E Th* *0 Sam, J E Am. J 3w« ipAW •*> 

Uo4r*c* <X (Wnm«Ml otar Ku » m ***m- *1 8r Jewr F H. Atm. £«* . 1*3^, 9f »f 

aMW Am. JDv*. Dm fcNtfrrtiM, 91 5mtf*,A A J Jr* U Am, jiRto U 

jnjT 3 W Tm»**, W *W SritATt, M. J «nt L 5* 


UodcMU o4 t**ti*jniM»l otar MImm « |**ro 
«»MriW — y Am. J LH*W. Dm fc H* 7 rrt»* 

43 T Am imp Am 1 W 4* U 

4? Htnn,A> *ndCc*r» C f Pm siy W IW 

47 IftrSr A* F^Md Brt***r, M J Ua cm, p*A 

4 » Joia’.T^ E 0«7*»Ba«p Ftp pH, 7 * S* 

49 JCT«*,fi BaH ct m*m 8« Mt tU tta 9*9. II 

J* ttta'kt^tichr 191 ^ 4 * P» 

5 Vum, E D Bar* Ch* k Amo**, rap, **7 
U knit Ar* 6 ot , 19*9, *0 *3 _ , , 

f4 X ofcjcor r O E Vjjtf» <1 «i lied. XwlcA 
9 J 9 . 1 T *4 


93 VlL*c-M Pd*±t» , «kl 9 444 
2 k’mm.R. WUVta Bj fa f k.tNk m 
Jr »aikw, A J Toetta* ^ faspal Bw*' 

£££? iiSkTKJ m 

99 ftlM, J F Am J Sort. «*>. 1 « 

100 lam, D P D A**, fcrx, 1914,99 4 « 
mi War*. P W Utt CU*. N ASom, «»k « 

id Woawrnc, C/A flr*tW./r*j J *£, , 
toj Bjt*a«u «, L W Fix, T D«*t*ch» 

Cto t*m p 7* 





















cn°^ 


tot 


T»' 


iho' 0 ® 


Tto"» 


0T NC ^o^!' 

lrtB r^ooc sBBS 
- B ’' 

O’ 5 1 „. E SI®* 01 _ «t»i«VWTuI*' 

k *' SfAi? 6 -* 

s bett«'^“ wg^otw 


Sl 3» 5 




v by i^ u51 ° n ^bctv 

*£p* y 10 


V new 


be hcW* 
to bc ^ c d to 


S3- VC _e 
tt\catis 


^/hf al ^ntW ^cTstady 


the 
tccip v 


Ctlt 


to ^ 

has 1 


A s lu ^ C Ktcosi N c 
mote c* aS there 


ate 

ati° n 


eff 


become ^ tcd ^na ^ Te ^^era^ c 


the 


.tiaff 


sSSS££?S^ 

ws .^* 


^pctieaces h\ood t tc d sv ccp^Y tion th sQ ^ aT ^phshe 4 , eVC t 

v „,rtoTrrvio6 * cotap 11 a aoth cl P ,racat. 0 m accor**\ n5 0 v t. 


l be*» ol 


aa 

in 


acute 

add 1 ' 




sSkSss** 


5ser> s 


cettaro 


tootc' 


COTin b\ood^ a5 


1 attld ciad 

”•' l ot *> S 

tahen 


The xd Lvhbtes vJ ‘X t y ol 

b\ood aub tat&e YA°° l 




fl°" lw S 

c» , ;'''|emt° 
aubS ^mediate 


ot mdiNaoa-— l0 dev— otd y -' ds ^a>-- it0 rd — d an^ cU tt 6 - T ^ e 

^S^&SE ^SS^stf 

s&^jsfe 5 Ss?c 

a' 




d*f the qj££ in oto^ VabsUtu- - ^t 

catty *e ^^ag, present , Q B ot n P a d d be ^ a \ u es \ t seeto s t ° eqpat 


teto^q.^' 0 "' 


to 


cahed <v . YS p- 

'® c S y TSp«» l *f 

0 t the reetk' rrVl s is 

sequeaces, 


^ thsadvao^fyeat- 
„ great c aa s 0 

TV"? ® M «*“ ® -W 


d* “'TbS” 1 Te »5 > b "Kii b»ve 

' OS5 o»tt dele0 “-°" tol ' > ' 0 ° 




m 1 


ntttOt- 


_C <1 


beta 01 ' 



•SSSkXS^ 




ejected ra 


effort 


a’as tb ! r !!a P 10 V e 


ss^Isssk* 

^-tioev ^ 


5^ w " 


V.ntt ,u 


TTic*r^ 



6i4 


SUKCER\ GYNECOLOG\ AND OBSTETRICS 


which the animal hself lhow* daring the 
increasing loss of blood we mart try to astrr 
tain the degrees of artificial arH»rnt« In th^r 
biological significance u applied to the animal 
in question. 

My study of the action of blood substitute* 
has pTOTcd that we mart atop bleeding the 
animal at an accurately determined moment 
at which (a) the lots of blood would certainly 
prore fatal without the infusion (b) the 
anemia has an equivalent 'biological value” 
In each separate animal used. 

I found that to determine this moment 
attention most be directed enxdiUy to 
(i) the symptoms shown by breathing (a) the 
peculiarities of the pulse — tactile” observa- 
tion on the femoral artery and visual pclae 
control by observing the stream of Hood 
flowing from the artery (3) the appearance of 
convulsions. 

Observation of respiration revealed four 
forma of breathing as the loss of Hood in- 
creased— approximately the same as those 
described by E Holovtschlner for rabbits la 
shnDar circumstance*. 

The convulsions noticed are, first extensor 
spasms of the paws, the presence of which 
proved to be of no practical value in estlmat 
Ing the grade of artificial anemia Besides, 
“ general extensor convulsions were observed, 
by which Is meant tonic spasms of the whole 
animal. During such spasms the paws are 
tensely stretched, the Lead and neck are 
extended far backward, and the back is bent 
in opisthotonus It Is this “general extensor 
spasm which is of great importance in 
determining the moment at whkh the bemor 
rhage must be stopped 

By paying attention to each of the aforesaid 
symptoms separately however it appeared to 
be Impossible to determine diffidently accur 
atriy the nmment at which the lews of blood 
should cease, If the tao demands mentioned 
were to be compiled with. However by 
experiments, a complex of symptoms was 
evolved by observing as a wbeie, the convul- 
sions, the respiration and the peculiarities of 
the stream of blood together 

It appeared that the three symptoms to be 
mentioned each one of which by Itself may be 
»n important Indicator of the degree of 


usemi* show themadvfi almost shnultane- 
woly aa in a “snapshot” the general spasm 
bdng the one to produce the eSect of sud 
d ennes s. The moment at which these symp- 
toms show thcT m d v e* in tbrir peculiar com- 
position can be accurately determined, and 
a thus 0/ practical use b pebtfag out when 
the bleeding should be stopped. The three 
symptoms are (a) the sudden appearance of ■ 
(fneraJ exteruor spasm extensor coovuhicms 
of the paws having been noticed before at dif 
ferent periods (b) the sudden stopping of flow 
or dripping of blood for a moment, to continue 
•gain or else to stop entirely (c) the end of 
the syncope form of breathing that it, the 
an im a l bmthes only superficially and very 
Irregularly only a few breaths are taken or 
the respiration ceases altogether 

From the corwus coincuJrnce of these three 
Important symptoms, I thought I coaid draw 
the enndatton that the low of blood had 
passed a certain threshold determined by the 
animal itself and had attained critical pro- 
port loos.” I could demonstrate that such a 
loas of blood w« fatal for the animal 

By continually Increasing the Weeding until 
there b visible the triad of lymptoms of 
functional fatal hemorrhage, which may be 
accurately observed (t was possible hi sermi 
animals, to cause fatal hemorrhages ail of 
whkh are biologically equivalent 1 

It was now possible to compare with »uf 
fident accuracy the action of different sub- 
stitutes for blood when given to different 
animals 

The characteristic symptoms of function*] 
fatal hemorrhage appeared when on an 
average 56 to <7 cubic centimeters of blood 
per kilogram of body weight had been lost 
The smallest loss of blood at which the 
symptoms appeared was 50 cubic centimeters 
and the largest 64 cnbk centimeters per kilo- 
gram of body weight 

Hemorrhage whkh h continued until 
marked irregular syncope respiration b * erv 
la also considered utal for dogs Thoug h ex 
pertinents in which the anftnab hare brer? 
bled to ihh extent cannot be Indnded when 
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TABLE I— BLEEDING AND SUBSEQUENT INJECTION OF SODIUM CHLORIDE SOLUTION INTO 

THE VENA JUGULARIS EXTERNA 



Sex age 

. 

grams j 

Loss of 
blood 
c cm 

Loss of blood 
per kilogram 
of body weight 
c. cm 

Triad? 

Quantit} of substitute injected 

Result of 
the injection 

Anesthesia 


o’ 

±sy 

-1 3 1 

1200 

56 

No 

g6o c. cm 0 7% Na Cl solution 

Saved 

Local 


9 

±ay 

16 5 

1050 

64 

Yea 

840 c cm 0 9% N a Cl solution 

Saved j 

Local 

19 

9 

9iioy 

23 

1200 

52 

'iea 

960 c- cm 0 9% Na Cl solution 

Saved 

Local 

*9 


± 5 T 

US 

800 

55 


640 c cm. 0 9% Na Cl solution 

Saved 

Local f 

24 

9 

±3T 

17 S 

noo 

63 


860 c cm 0.9% Na Cl solution 

Saved 

Local 

37 

cfl 

±6y 

37 

1200 

4 A 

No 

960 e. cm 0.9% Na Cl solution 

Saved 

540 m gr morpbiaj 
subcutaneous 


*M*kes the impression after the bleeding of being dead 

I Bleeding was probably extended be} ond the appearance of the triad This dog bad diseased kidneys before the operation. 
tAboat 6 weeks before this dog suffered a hemorrhage of 55 c. cm per kilogram of body weight, after which cblondes-Normet were Injected with 
good result. 


comparing the substitutes for blood, they can 
give us information as to the latter’s power 
to save life 

In accordance with the principles outlined, 
I examined in acute fatal hemorrhage, the 
action of sodium chloride solution o 7 and o 9 
per cent, Ringer’s fluid 1 (o 95 per cent NaCl, 
0 02 per cent KC 1 , o 02 per cent CaCl;) , 
Locke-Ringer (o 9 per cent NaCl, o 024 per 
cent CaCl., o 042 per cent KC 1 , o x per cent 
glucose, 002 per cent NaHCOa, saturated 
with oxygen), Tyrode (08 per cent NaCl, 
0 02 per cent KC 1 , o 02 per cent CaCls, o 01 
per cent MgClj, o 005 per cent NaH 2 P04, 
0 1 P e c cent NaHCOa, o 1 per cent glucose), 
normosal, tutofusin (these two fluids are 
modern substitutes, prepared in a factory, 
the composition is kept a secret, but is very 
much like Tyrode’s fluid) , and s6rum Normet 
chirurgical 

S6rum Normet is a citrate solution, used by 
L Normet 2 and is based on his investigations 
on the therapeutic activity of citrates Nor- 
met’s solution consists of 22 grams of sodium 
citrate, 6 50 grams of neutral calcium citrate, 
4 5 ° grams of neutral magnesium citrate, 1 
gram of iron ammonium citrate, 015 gram of 
manganese citrate, distilled water to 1000 
cubic centimeters Twenty cubic centimeters 
°f this solution are added to 1000 cubic centi- 
meters of sodium chloride solution o 7 per 
cent The liquid thus obtained can be used 

1(1 thesis’ 0 * 14 P’Warfns the different fluids are mentioned in full 

^ HoftinU, thesis pages **6-134, contains a summary of 
nomset > work and uf the literature on his fluids 


as a blood substitute and for that purpose is 
injected into the circulation up to the equiva- 
lent of two-thirds to four-fifths of the amount 
of blood lost 

Normet claimed that the citrate solution he 
used as a blood substitute not only had a bet- 
ter immediate action, but also a peculiar, 
stimulating influence on the restoration of the 
blood The favorable action which Normet 
claimed for the sfirum Normet he ascribed to 
the fact that the metals in the fluid were 
present as citrates 

In order to determine whether a possibly 
more favorable action of the s£rum Normet in 
acute profuse hemorrhages is due to the fact 
that the metals used are combined with citric 
acid, I made a solution that contained the 
metals m the s6rum Normet but used chlorides 
in equivalent quantities (chlorides Normet) 
A comparison was made of the effects of 
s6rum Normet and chlorides Normet 

Water was also once injected 

The results of my experiments on the life 
saving action of the various substitutes are 
given in Tables I to IV 

As it was only later on in our study that a 
clear cut image of the symptoms of fatal 
hemorrhage was formed, these symptoms 
were not noticed m a number of dogs in the 
early experiments The greater number of 
the animals, however, suffered a fatal loss of 
blood so that conclusions can be reached as 
to the life saving action of the fluid m ques- 
tion For a comparison of the value of the 
various infusion liquids we can make use 
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only of the erperimenti In » Wch the bleeding 
TO tfopped •» *000 U the triad made lta 
appearance Such experiment* are Indicated 
In the taMe* 

In surveying the malt* of our atudy It wa» 
found that all aabstltotu had the ahilltv to 
aarr life after biokjpcaDj eaul talent fatal 
hemorrhage* It l* not firrprmnc that the 



dof that received an Infection of Ringer •ofo- 
tioo died (Table ID U attention U drawn to 
a lew detail*. Alter grneral atx-dheda by 
means of a heavy do*e of morphine mpjJe' 
mented »ltb ether narcod* Ud* do* real 
fatally bled In addition to these t»o factor* 
harmful to recovery after hemorrhage the 
pathologist fooftd at postmortem examination 
that the dog bad been lafletin l from cancrr 
Moreover peculiar tumor* arete found fn the 
tpleen (multiple *plenofoQknloin«) 1“ the 
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TABLE IV -BLEEDING AND SUBSEQUENT INJECTION OF “CHLORIDES NORMET” INTO THE VENA 

JUGULARIS EXTERNA 


Dot 

□timber 

Sei, ige 

Weight, 

Hlo- 

grimi 

Low ot 
blood, j 
c, cm ! 

Loo of blood 
per kilo gram 

01 body weight, 
c. cm 

Triad? 

Quantity of substitute injected, 
c* cm 

Result of 
the injection 

Anesthesia 

33 

4 lsy 

n 

I37S 

53 

\a 

1100 

Saved 1 

Load* 

37 

c? ± 6 y 

34 3 

33JO 

» 

Yes 

1080 

Sired J 

Locilt 


•After operation this dor cot diseased kidneys urine also showed reduction (Makes the impression alter the bleeding of being dead-) 
t After operation a lew abnormalities in unne, also reduction 


tumors and the surrounding tissue much blood 
was found, at a distance from the tumors 
the splemc tissue was conspicuously poor in 
blood Therefore, I wondered if the spleen 
had been able to react sufficiently to offset 
the loss of blood, as described by J Barcroft 
It seemed to me quite possible that this 
diseased spleen in addition to an insufficient 
power to swell, 1 e , to stock blood, had been 
able to contract only imperfectly, so that the 
organism lacked an important means of 
defense against the consequences of acute 
loss of blood If these factors all acting 
unfavorably are considered I think that the 
death of tins dog should not be attributed to 
Ringer’s solution 

The experiment in which tutofusin was 
injected does not give an idea as to the life 
saving action of this substitute, as the 
infusion was administered to an anemic dog 
and the bleeding was continued far beyond 
the appearance of the “tnad ” 

If the fact that water is by no means harm- 
less to the blood is considered, the result of 
the experiment with water is not astonishing, 
for m addition to the fatal loss of blood 
further damage was done by the destruction 
°f a great number of the remaining blood 
ce lls, when a large quantity of water was so 
quickly injected into the blood 

Apart from these cases in which it is quite 
obvious that infusion could not save life, all 
substitutes for blood injected appeared to be 
ufe saving That the more complicated sub- 
stitutes produced better results than sodi- 
urn chloride solution I could find no proof, 
°o the contrary, ordinary sodium chloride 
solution was unsurpassed m saving the am- 
ma j s doomed to death by loss of blood 

As a rule the dogs recovered quickly after 
the injection of the various substitutes The 


defective respiration, which sometimes stop- 
ped entirely, showed quick improvement 
Then there was a peculiar form of respiration 
characterized by a short, scarcely audible 
inspiration, followed by longer snuffling expir- 
ation The sound thus produced reminded 
one of the noise made by a railway engine as 
it begins to move I called this form of 
breathing the “engine respiration ” It is 
especially remarkable that the expiration is 
predominant It seems as if the organism 
uses this form of breathing to nd itself of 
injurious substances After a short time the 
“ engine respiration ” changes again into usual 
breathing without an abnormal predominance 
m expiration All other signs of returning life 
quickly appear after the infusion 

No real damage due to the infusion of sub- 
stitutes was noticed except that m a few in- 
stances there were abnormalities m the unne 
for a short period 1 especially after infusion of 
chlondes Normet and sometimes after sSrum 
Normet These abnormalities in the unne 
were not of a senous nature, however In dogs 
which had distinctly diseased kidneys, no bad 
effect as far as the unne was concerned was 
observed after the injection of a o 9 per cent 
sodium chlonde solution and of s6rum Normet 
after hemorrhage 

In addition to the study of the hfe saving 
action of artificial blood substitutes, the fol- 
lowing determinations as to the influence of 
the substitutes on the restoration of the blood 
were made the number of erythrocytes per 
cubic millimeter, the hemoglobin percentage, 
the method of S Y Wong being used, the 
Sahli value, the average amount of hemo- 
globin of an erythrocyte, the number of re- 
ticulocytes, polychromatophihc erythrocytes 

1 Alter hemorrha^ea without lubsemitni infusion „ 
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noTmobUU*. red blood cell* with HrmrU- 
Jotlr particle* And other nudeu* partida 
basophilic erythrocyte* form and sixe of the 
red blood ceil* other peculiarities of the red 
biood picture the number of leucocytes per 
cubic millimeter the relative number of the 
different torts of leucocyte*. Subsequently we 
examined the total protein* of the blood 
pltcna. the albumin and globulin content 
the relative proportion of the albumin* and 
giobullo* the non protein nitrogen content of 
the plasma We tried especially to determine 
the magnitude of the reiterative power of the 
■jfuUon* by comparing the number of reticu- 
locyte* before the hemorrhage and after the 
injection of the solution. 

Table V give* an idea of the behavior of the 
reticulocyte* after hemorrhage and sabae 
quent Injection of the vanou* blood subiti- 
tute* u*ed by roe 

If wre luumc that a coropariaoo of the nuxn 
ber of reticulocyte* per ooo erythrocytes 
present during the restoration of the Wood 
with the number before the hemorrhage la an 
Indication of the magnitude of the reiteration 
of the blood then my experiment would indf 


cate that the *£rum Ncmnet cSd not hare a 
distinct stimulating action on the hemato- 
poietic organ*. It goes without eying that 
here again the unknown peculiar restorative 
power of the animal la question make* to 
accurate comparison ImpoaalHe We may 
therefore, only venture an opinion aa tothe 
more or less favorable action of tbe tubsti- 
tute* u»ed on the restoration of tbe blood as 
evidenced by the distinct differences In the 
number of rttiationrle*. From the remit* 
shown in Table V it doe* not teem that * 
more favorable result h secured with *£rran 
Sonnet than with salt solution In restoring the 
blood. If we compare the number of retim 
locytes before operation with the greatest 
number after the operation It U remarkaUe 
to note that when talt solution wa» used the 
largest number on an average was 14 time* 
the normal number wbetea* In the experi- 
ment* In which «imn Ncmnet waa Injected, 
the number on an average wa* only S tima 
tbe normal. 1 These fact* seem to speak rather 
In favor of the sodium chloride solution. 

Not oce of the subatitutes used beraem 
showed an extraordinarily favor* We fnftoena 
on the restoration of the form element*, 
hemoglobin and protein*. No evidence »** 
found to indicate a stimulating effect of the 
*£nnn Ncmnet on the hematopoietic organs. 

In addition to these Investigation*, we made 
tests to determine how rapidly the urine and 
tbe sodium chloride were excreted after great 
Ion of blood and subsequent [nforioo. These 
experiments showed that the organism which 
ha* lott most of It* Wood retain* for some 
time the substitutes Infected. I did not find 
any evidence of a quick excretion of the sub- 
stitutes this I* especially true of the wxUuxd 
chloride solution I did find howero that 
after infusion of a sodium chloride solution 
In a dog that had lost do blood an lnCie**ed 
secretion of urine and sodium chloride started 
soon after the infusion. 

Snmmarixfng ft appeared from nar expert- 
menu that tbe artificial subatifote* lot W** 1 
Injected Into a vein after an acute p*t*u»* 
hemorrhage save fife. A comparison of the 
menU of salt solaboo and other more compo- 
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rated manufactured substitutes showed that 
the latter brought about no more faxorabk 
action than the ordmarx sodium chloride 
solution 

Though we did not find any damage e\cn 
at autops\ when 007 per cent sodium chlo- 
ride solution was used a o 9 per cent solution 
is preferable, as evidenced b\ the experiments 
ofH J Hamburger 

DISCUSSION OF SEX FKAL BI OOD 
SUBSTITUTES 

With mj results as a basis and after an 
extensive studx of the literature on the infus- 
ion liquids I haxc attempted to criticize the 
artificial blood substitutes as to their worth m 
acute fatal hemorrhage Some of the solutions 
most commonly used wall be discussed 
briefly (17) 

1 Physiologically equilibrated solutions As 
appears from my experiments these solutions 
show no better effect than the o 9 per cent 
solution of sodium chloride One great dis- 
advantage m using the more complicated solu- 
tions is that it is x cry difhcult to prepare them 
m a perfectly sterile manner without damag- 
ing their composition In the modern prepara- 
tion made m factories — normosal tutofusin 

this difficulty was not removed Here we 
refer to A Beck and also to W Wcichardt and 
U Unger, who m 1928 and 1029 described the 
great dangers which may be attached to the 
injection of these liquids as a result of their 
not being quite stenle 

2 Colloid infusion fluids Best known is 
'' M Baybss’ (5) solution consisting of 7 per 
ce nt gum arable dissolved in o 9 per cent 
sodium chloride solution The addition was 
said to keep the bquid in the blood vessels 
or it was thought that the non-colloid liquids 
after infusion into the circulation disappeared 
rom it very quickly But this is by no means 
certain The so called dilution tests by which 
certain elements in the blood are estimated be- 
one and after infusion, are valueless as far as 
determining the amount of infusion fluid cir- 
culating in the blood stream It is especially 
from the varying number of erythrocytes per 
cubic millimeter that calculation is made os 
to the rapidity with which the injected fluids 
disappear from the circulation However, six 


factors arc to be kept m mind in estimating 
the number of erythrocytes per cubic milli- 
meter after hemorrhage and subsequent in- 
fusion, viz (a) the quantity of blood remain- 
ing in the circulation, (b) the quantity of 
infusion fluid still in the blood vessels, (c) the 
tissue fluid which flows into the circulation, 
(d) the quantity of blood which proceeds from 
the spleen and which has a different composi- 
tion to that already m the circulation, (e) the 
blood which is recruited from other blood 
stores, (f) the number of red blood cells 
damaged by the injection 

To draw a conclusion from the number of 
red blood cells per cubic millimeter as to the 
disappearance of the injected fluid from the 
circulation (which is, after all, only one of the 
many processes which take place) seems to 
me to be entirely arbitrary and not permis- 
sible These same scruples exist when trying 
to obtain an impression of the rate of dis- 
appearance of the fluids by calculating the 
rise or fall of the hemoglobin or of the protein 
content of the plasma If we use the proteins 
as an indicator, we must take the possibility 
into consideration that the walls of the blood 
\ csscls may be permeable for these substances 
in both directions Also m determining the 
hematocrit — which is an unreliable method 
itself — the factors mentioned exerase their in- 
fluence 

Moreover, the hemoglobin content did not 
always nse or fall with the number of red 
blood cells per cubic millimeter The man 
who makes use of the erythrocyte count must 
get other results from his “dilution tests” 
than he who uses the hemoglobin content 

The cqlloid infusion fluids have no more 
favorable action than the fluids I used m my 
experiments Barth6kmy (5), by means of 
the Baybss gum salt solution could sax e dogs 
from which 60 to 70 per cent of the blood had 
been taken If the hemorrhage was extended 
farther, the solution proved to be ineffective 
in saxnng life The loss of blood in the experi- 
ments of BarthSISmy was about as great as 
those in my dogs and the animals were saved 
by non-colloid fluids I must also mention 
that the literature repeatedly describes dan- 
gers which may follow the injection of sum 
salt solutions The Journal of the American 



fl *° SURGERY GYNECOLOGY AND OBSTETRICS 

Medico} AssodaJitm («) even w»md against out agria Out die rat danrera amnecterf 

At the md o! thb trtidc I shall call at tea- the cocdiafcw that the prevailing <jp(nk» 
If?i?jySfS« l lSr n:5r CorMTUt4 hlsad vantage lH*t hemorrhage calls for transhaion Wdb 
of the colloid flcJd. (poking fa not right 1 

- 5 - JfrKwWwwrf On the bub of our test* 7 Sodiwws eJMdt stiuBn. On the bub 
wc could not discover any particularly famt of my own experiments, complemented br 
*bfe action of %tram Normet over (odium the fact* found la the Bterxtent. I Jure 
chloride (elution Moreover u J Giraud »od come to the condmion that In acute t»t>l 
P SUhol (13) and E. Breoot (n) obaerved hemorrhage* the Infection Into a vrfn of 0 0 
dangttou* complkatixv* after the injection per cent wxflum chloride solution I* peeftnUc 
of this fluid— one of aty observations abo to the Injection of the other artificial Hood 
tend* In this direction (16) — the use of strum substitutes and to blood tmufosJoB 1 The 
Nonoet cannot be nKommcndcd. objections to sodium chloride solution I have 

4 Isotonic r*i<ir sol nil cm Ai far a* I can divouaed in my thesis and I hare tried to 
town botonlc sugar solutions, aa blood mb- confute them 

•tl tries, have never been proved to give bet My opinion is that for medical practice the 
ter results than (odium chloride solution*. I 09 per cent (odium chloride wdutkm fa a 
believe that they have one disadvantage and blood substitute which can be prepared at 
that Is that especially If they are kept in stock any place and at any moment, b easily admfn- 
fOT some time the chance of alterations in the faterrd and has an etceflent aetkw. Elw 
composition b greater Then, too it does not where I hare tried to explain the advantages 
teem to me to be good practice to Inject sugar of aodferm chloride station theorrthxEy (it) 
Into the circulation Jn the usual quantities, I shall summarise very briefly 
for a very unnatural hyperglycemia is caused 1 In the treatment of acute danrenxa 
which certainly haa I tidbad van tagea. heroorrhaae the most urgent demand 1s a 

By making the infusion liquid botonlc by quick reptenhhlng of the fluid of the vessels, 
means of sodium chloride a solution la formed to that the circulation can coo tin ue fF GcJta) 
which b more akin to blood. and the organism striving for r ec overy fa 

5 Hyfaionic ( sugar ) soUlions Especially hdpedpast a dead-lodt. 

E Sha enauer tried to draw the tissue fluid to 3 The various subrtftutes act, as to the 
the vessels by Injecting a small quantity of a propulsion of the contents of the veaaeU, in 
hypertonic giocoae solution into the drcula acoorxlancc with their volume The water 
tfcwi (40 per cent invert sugar solution, known which all lofaskra fluids have in arnanoo, and 
as shoe* oalorose of which 30 cuhl c cent! which gives them volume stamps them as 
meters b to be injected) This method of good substitute*. Mere water cannot be used 
treatment does not seem to me quite the right for the injection into the circulation. How- 
one in acute heavy hemorrhage An attempt ever If water b rendered tolerable to the body 
la made to draw the tissue fluid more quickly by adding sodium chloride to it, ft fa an ex 
to the vetiels bat the injection Into the vts- cellent blood subatitute. Of the other adtfl- 
seb of the necessary fluid acts more -quickly tions no particular favorable action fa seen fa 
and better answers the purpose Besides, the the infusion experiments. We have already 
dehydration of tissues of the whole body b pointed out that there are practical cSiad- 
thus overcome vantages. 

6 Blood transfusion In my experiment*, 3 The upphystologicaJ fluid injected to- 


la which the bleeding was as extensive as pos- 
sible, I was quite successful In snbstitu ting for 
the lost blood liquids that did not contain red 
blood cells or Wood serum. It b apparent that 
It la not necessary to Infuse strange blood In 
acute dangerous hemorrhages- I woul d point 


to the blood (e * sodium chloride solution) fa 

« IM fcMM* tM MV* ■» Mm MW * tr.lfMM — M 
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turned into a more phy siological one after 
some time For not only do we inject the sub- 
stitute into the circulation itself but we intro- 
duce it into the whole quantity of fluid the 
bod) possesses because a constant exchange 
is taking place between the different fluids 
until the ph\ biological margin is reached 
That the organism with its large store of 
“physiological ’ fluid is easily able to neutral- 
ize the slight change into an “unphy siological” 
direction, is pro\ cd b> the good results of the 
numerous (sodium chloride) infusions 

4 Wc put the least possible obstacles in 
the way of this turning of the fluid in the cir- 
culation to a physiological solution if we 
administer as a blood substitute water that is 
rendered harmless in the most simple w ay by 
the addition of sodium chloride I consider 
the fact that it is easily movable an advan- 
tage The great mobihtv of the liquid is a 
better guarantee of the quick tbsue of exchange 
that takes place to accomplish the “physi- 
ological balance” in regard to the composition 
of the fluid in the entire body Therefore it 
seems to me biologically incorrect to use great 
effort to retain all the fluid injected in the cir- 
culation, as for instance w hen colloid infusion 
liquids are used The loss of fluid suffered bv 
the whole organism after a great hemorrhage 
is also fought more efficaciously' by “mov- 
able” infusion liquids 

5 In acute dangerous hemorrhages the 
supply of blood from without the body is not 
necessary, sometimes dangerous 

Especially on these grounds I think I am 
able to support and to confirm the practical 
advantage of the o 9 per cent sodium chloride 
solution 

As for the practical application of the o 9 
per cent sodium chloride solution, which we 
have given extensively' elsewhere (17) we must 
remark that m acute fatal hemorrhage the solu- 
tion should be injected into a vein, while the 
infusion of the sterile fluid which should be at 
blood temperature, should be earned out 
under some pressure in order to give an impe- 
tus to the insufficiently circulating blood 

As for the quantity of the fluid mjected, if 
the infusion can be done soon after the hemor- 
rhage, a smaller quantity of liquid may be 
used to see whether it is sufficient In my 


expenments in which the quantity of blood 
lost was known, four-fifths of this quantity' 
was injected in the form of artificial substi- 
tute If a longer period has elapsed, as a rule 
an immediate injection of larger quantities of 
sodium chloride solution will be necessary 1 
Lastly, the quantity of fluid to be injected 
should be determined by the result itself of 
the infusion This principle should, of course, 
be applied w ith reason and judgment 


SUMMARY 


Se\ eral artificial blood substitutes have been 
compared to determine their action m acute 
dangerous hemorrhages For that purpose 
fatal hemorrhages which were biologically' 
equivalent were produced in different dogs, 
to discover whether the dog’s life could be 
saved by the injection of blood substitutes 
into the blood stream 

In addition, a study wasmadeof the influence 
of the infusion fluids on the blood, and of the 
hemorrhage and subsequent infusion of sub- 
stitutes on the urine and sodium chloride 
excretion 

It was found that none of the infusion liq- 
uids gave better results than the sodium 
chloride solution 

A search and study of the medical hterature 
on the subject of the substitution for blood of 
artificial fluids were earned out, and the facts 
revealed by the author's own experiments 
were complemented by those reported in the 
literature The author also gives his opinion 
as to the results of infusion after hemorrhage 

The conclusion is reached that the injection 
into a vein of o 9 per cent sodium chlonde 
solution after an acute dangerous hemorrhage 
is preferable to the use of other artificial sub- 
stitutes and to blood transfusion 

Directions are given as to the method of 
sodium chlonde solution injection 


1 Barckoft, J Ergcbn. d Physiol , 1036, 35 81S-S61 

2 Bayuss, W M Lancet, 1922, Jan , p 38 

3 Idem. Lancet, 1923, 204 575-576 

4 Idem J Am M Ass , 1922, 78 1S85-1S87 

j Idem J Pharmacol & Eiper Therap , 1020 ie 
29-74 ’ 3 
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THE HYPERTONIC WET DRESSING 
An Experimental Study 1 
FREDERIC W TAYLOR, M D , Indianapolis, Indiana 

T HE exceptional therapeutic value of the A great deal has been written on the value 

wet dressing, and more particularly! the of hypertonic wet dressings This has been 
hypertonic wet dressing in the care of largely from a clinical and theoretical stand- 
infected wounds, is an accepted fact The point Very little experimental work on this 
constant beneficial results seen clinically have subject has been undertaken 
established this principle as among the most The data here recorded are the result of the 
valuable in modem medicine Because of this writer's curiosity to know just how much 
general acceptance, the controversy as to the fluid might be withdrawn from a given wound 
exact mode of action of the hypertonic wet with a given hypertonic solution It seemed 
dressing has long been forgotten desirable to ascertain whether the amount 

It was Sir Almroth Wnght's contention that withdrawn was sufficient m any way to ac- 
a hypertonic solution in contact with a wound count for the beneficial results obtained clim- 
acted as a lymphagogue In this way it drew cally It also seemed important to learn what 
out lymph which had spent its bacteriocidal effect different hypertonic solutions had upon 
energy and called forth fresh lymph together the rate of diffusion of fluid from the wound 
with phagocytic white cells The outpouring The writer has been unable to find any previ- 
of lymph was considered the all important ous work on this particular phase m the treat- 
factor because of the fact that the hypertonic ment of infections Because of this it was 
solution disintegrated the white cells and in- thought that the following report would be of 
hibited much beneficial enzymic action interest 

Taylor, citing numerous experiments on the After starting the work, numerous ramifica- 
diffusion of salts and colloids, held that only tions of the original problem were suggested 
water was drawn from the wound since the Some of these were studied and comments 
larger protein molecules diffused very slowly upon them are also given 
through the semipermeable membrane of the In all 152 experiments were run on wounds 
capillary wall Taylor also felt that hyper- of varying size and age For the sake of 
tome solutions checked the migration of brevity, an individual tabulation of these 
leucocytes to the surface and that those determinations is omitted They have been 
reaching the surface were quickly destroyed summarized in the discussion of the results 
Present day knowledge holds to this latter and many are indicated m Figures 1, 2, and 3 
belief That is, only water diffuses out into The animals used were rabbits These were 
the hypertonic dressing and salt passes back chosen because of the ease with which they 
Rito the cells of the tissues This process could be handled during a senes of expen- 
gradually slows down as an osmotic balance is ments The blood of a rabbit is slightly more 
established There is a slight but constant hypertonic than that of man (11) but this 
diffusion of protein outward This takes place slight difference should make little variation 
a t a constant rate regardless of the tomaty in the results obtained Tnere can be no valid 
m the solution used The hypertonic solution reason for not companng the findings in these 
has kttle or no effect in sterilizing the wound experiments directly with similar situations 
(Landau) It is not known how important a and conditions m man 
factor the solution is in bringing phagocytic The solutions tested included sodium chin- 
white cells to the infected tissues Nor is it ride 85, 2 5,5, 10 and 20 per cent, magnesium 
known how much of a detrimental effect the sulphate 16, 32, and 6 j per ceat, glucose 20 and 
solution may have on the action of the white 50 per cent A mixture of half glycenne and 
cells once they reach the site of infection half alcohol was also used ' 

l Erom the Department of Pathology Indiana Uni versi e Indianapolis aided by a gnat from 
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The methodi used were of necessity wtne 
whit crude since the problem Involved open 
*trand!. The action of hvpertcmfc wJution* 
upon these wound* varied to a conildeaible 
degree. ThU w** particularly true in the older 
wound*. In the*: there were marked differ 
ence» In response to hypertonic solution*. Also 
In the older wound* varying amount* of fibrin 
were deposited upon the wound floor thu* 
Impeding a Iree fluid Interchange. Foe these 
reason* the n*e of a granulating wound wa* 
largely discarded. Moat of the experiment* 
were done on freih wound* haring the ab- 
dominal ra u*de layer of the rahbit for a b**e. 
Only a very tUn iheet of muscular fascia was 
allowed to remain covering the nuade Thi* 
allowed ample opportunity for a free osmosis 
between the capillaries of the mu*de bed and 
the solution to be tested. 


DmaanrunoH or amouwt or fluid 
wmiDiAwn raou nre wouxd 


Udng an ethenxed rabbit with thaved ab- 
domen, a portion of ikin and subcutaneous fat 
wa* removed . Much of the deep fasda wa* 
also excised, only the muscle fasda itxdf being 
left to cover the abdominal muade*. Little 
trouble wax encountered from bleeding vend* 
but when thi* did occur the vessel* were care 
fully ligated. Dimen^on* of the wound were 
tsWn and it* are* calculated. The wound 
are** varied In the different animal* from 0.5 
to 3 7 square indues. So a* to have a standard 
of comparison the results obtained from the 
different trial* were corrected so a* to *bow the 
fluid change for one *quare Inch of bare wound 


surface. 

After the preparation of the wound a por 
lion of a rubber glove wa* fastened to the *nr 
rounding tkin margin* by mean* of rubber 
cement Thf* proved quite satisfactory and 
thii mmhlnttk m often would remain water 
tight for 3 to 5 d av*. Into the portion of 
rubber glove wa* then put exactly 5 cubic 
centimeters 0/ the hypertonic solution to be 
tested. A cause fluff was laid over the ab- 
domen and held In place by mean* of a stuff 
Jacket Thi* kept the fluid in co n tact with 
the wound and tl» mov em ent of the rabbit 
promo ted a certain amount of fluid drcalitioo. 


After varying time period* (1 to 14 bwn) 
the fluid wa* drained frosn the glove and care- 
fully measured. Again 5 cubic centimeter* of 
the same or another hypertonic wJutJoo «u 
Introduced and the processes repeated- Often 
the first run was discarded because of fluid 
lo*» from moi* taring the entire area or became 
of ooxlng of blood. In so far ti possible the 
experiment* were ran In soccrstioo so t hat a 
□sore accurate comparison might be mirV of 
various solution* on the same wound. 

The fluid removed from the rubber glove 
wa* analysed to determine the amount of salt 
present and from that the percentage of salt of 
this fluid wa* readily calculated. The method* 
used In determining the amount of the solute 
were aa foflowi (5) sodium chloride by \ ci- 
hard Arnold t method” for chloride*, magne- 
sium sulphate by Fofin ■ method for sulphate*, 
and glucose determination by Beaedtri'i 
quantitative method. In the test* for sodlmn 
chloride; and magnesium sulphate, protein vu 
first removed from the wimple* by precipita- 
tion with tungstic add, and determination 
were then made on the protein- free filtrate. A 
protein estimation by Purdy's quantitative 
method for albumin was also ckme on many of 
the samples. 

wrntinjfATiccf or htpi*tcwxcttt 
or wrr cuuix raiaamo 

In thi* series of experiment* ft wa* doffed 
to find out what hynertonldty wa* present In 
the game next to the wound ta*ies a* com- 
pared to the game 00 the crater portion* of a 
wet dressing Layer* of game (40-44 mesk) 
were applied to the same type of abdominal 
wound ptevfcnuly described, The dressing wa* 
saturated with the hypertank solution to be 
tested. After varying period* of time (r to 
to hours) the drrWrtg was removed and the 
different layers tested for their salt conontts 
tion Thi* wa* determined by dissolvtng the 
salt from the layers of game Into a bwwn 
quantity of water and then anafydng tirii for 
fU salt content 


EttULT* 

Amend •] 1 * 1 A restored from t Jy 
kyferUnic uUUen. A* pceriouiJy stated, the 
test* were corrected so a* to give the amount 
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of fluid given up by a wound 1 inch square 
in contact with 5 cubic centimeters of hyper- 
tonic solution The solution was held in con- 
tact with the wound by means of rubber 
tissue 

It was found that all the hypertonic solu- 
tions used caused approximately the same 
amount of fluid diffusion from the wound The 
amount of this diffusing fluid was 1 2 to 1 5 
cubic centimeters per hour for the square inch 
of wound surface This constancy was remark- 
able when the wide range of hypertonic solu- 
tions used was considered These varied from 
2 5 per cent sodium chloride with a hyper- 
tomaty of 3 (as compared with physio- 
logical saline) to 20 per cent sodium chloride 
with a hypertonicity of over 23 There was no 
noteworthy difference when magnesium sul- 
phate or glucose solutions were substituted for 
the salt 

Fluid continued to pour out into the en- 
closed rubber container until it reached a 
hypertonicity of approximately i r A (1 3 per 
cent for sodium chloride) At this point the 
fluid started to reabsorb and continued at a 
rather rapid rate In Figure 1 these features 
are shown quite well diagrammaticallyfor5and 
10 per cent salt solutions The curves result- 
ing from other hypertonic solutions have been 
omitted from this graph for clanty Their 
upward slope, however, is identical with those 
illustrated 

There seems to be but one explanation for 
the fact that approximately the same amount 
of water is withdrawn from the wound, regard- 
less of the hypertoruaty or the agent In 
removing such relatively large amounts of 
fluid the capillaries must of necessity be the 
source of supply, osmosis taking place through 
their walls Solutions having a hypertomcity 
°f 3 can withdraw from the capillary bed of 
the wound practically the same amount of 
water as those of much greater hypertomcity 
Therefore, within the range of solutions tested, 
the water diffusing outward must depend upon 
the volume of blood brought to the wound 
Also, this volume was not appreciably in- 
creased by the various hypertonic solutions 
used From this the conclusion can be drawn 
that in any wound the amount of fluid re- 
moved by a hypertonic solution is directly 



Fig 1 Showing the changes m \olume and concentra- 
tion of s cubic centimeters of 5 and 10 per cent sodium 
chloride held m contact with a square inch of wound sur- 
face Cun es of other solutions have been omitted How- 
ever, all tested concentrations of magnesium sulphate, 
sodium chloride, and glucose showed the same general rate 
of \olume increase and their increase cunes fell between 
the two dotted lines A and B 

proportional to the vascularity of that wound 
and bears little or no relation to the type or 
strength of solution used This, of course, 
neglects the initial small amount of water 
which diffuses from the edematous tissues 
Solute diffusion into wound tissues It was 
surprising to learn how rapidly a solution held 
in contact with a wound lost its hypertomcity 
Part of this was of course due to a dilution by 
the outpouring water However, a large factor 
was the diffusion of the salt into the wound 
Thus 5 cubic centimeters of a 10 per cent 
sodium chloride solution in contact with a 
square inch of uound surface becomes 6 5 
cubic centimeters of a 4 2 per cent solution at 
the end of an hour In other words, 43 per 
cent of the original salt diffused into the 
wound tissues during this first hour With 
weaker solutions this loss to the tissues was 
somewhat less The same rapid loss of solute 
by diffusion was found with 20 per cent glu- 
cose solution 

It is veil known that magnesium sulphate 
solutions diffuse but slovly into the tissue 
cells Because of this they have for some time 
been advised for use in hypertonic wet dress- 
ings It might then be expected that m our 
experiments the diffusion loss of magnesium 
sulphate solution was less than with sodium 
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chloride or glucose. This vu true but never 
thele** the Jos* by driTurion of magnesium 
sulphate was aulte appreciable. When 5 cubic 
centime ten of ft 31 per cent solution (half 
«tur*ted) m in contact with an Inch square 
wound for 1 hour It became 6 a cubic cent! 
meter* of a *a per cent Hindoo. Thb rep re 
senta it [oh by tfiffwwo Into the wound of 14 
pcx cent In 1 hour 

The kwses in hypertonldty of the various 
solutloos in contact with the wound are thrown 
graphically in Figure* 1 and a The km by 
difluiJoo u thermt la Figure j Here It a 
dearly aeen that the loat by diffaaion U far 
leaa for magnesium sulphate aoludoot than for 
others which were tetteef 

EftcU tf estrrmdy hypertonic solutions 
Several extremely hypertonic solution* were 
tested upon the wound*. These Indoded so 
per cent todmm chloride, 64 per cent mag 
nedum wiphate (taturated aolurioo at room 
temperature) 50 per cent dextrote and half 
alcohol and halt glycerine AD these aolutkm* 
caused a marfmnm amount ol water to flow 
frotn the wound. This, however only aver 
aged approximately 10 per cent more than the 
milder hypertonic solution* and wmt always 
blood tinged thawing that there had been 
actual damage to the capillaries The wound 
tisanes exposed to these very hypertonic solu- 
tions were found to be uniformly very edema 
tons The looser connective tisane awmned 



quite a gelatinous Quality Much hemorrhage 
was found beneath the faadai mem brand 
Thit gave the wound a dirty brown necrotic 
appearance. Microscopic sections of the 
wound tivue* demonstrated these nine de 
struct! re changes. 

In the light of this finding, it certainly seems 
inadvisable to use the extreme hypertonic 
solution advocated by some (x 8) This ■ 
especially so since they draw but little addi- 
tional Bold from the wound 

Dijusttk froitin The amount oi protein 
diffusing out into the byperl oedt solution was 
quite constant as estimated by the Purdy 
quantitative test for albumin It was propoc 
bonal to the elapsed time and s eemed to have 
tittle to do with the hypcrtonlatr or type oi 
solution used Exceptions to tins were in the 
older wounds and, when extremely hypexteade 
solution* were used, gross blood appeared in 
the fluid to be tested In both instances the 
amount of proton wss quite variable sod 
usually high. 

Whtt bUod «flr It would, of course be 
desirable to determine the. number of pbago- 
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cytes drawn forth by the various hypertonic 
solutions Attempts were made to do this but 
were abandoned because of the inaccuracies of 
such a procedure The white cells in the very 
hypertonic solutions were largely destroyed 
and their remnants clumped together in 
plaque like masses Those observed in solu- 
tions of lower hypertonicity were destroyed to 
a lesser degree, but counting chamber methods 
still gave results too variable to report 

Gauze dressing analysts An analysis of the 
layers of a gauze dressing to determine the 
hypertonicity of these different layers was 
interesting This was done with solutions of 
5 and 10 per cent sodium chloride, 32 and 64 
per cent magnesium sulphate It was found 
that the innermost layers of gauze (those next 
the wound) were markedly decreased m their 
hypertomcity as compared with the outer 
layers Thus when both 5 and 10 per cent 
sodium chlonde solutions were used to satu- 
rate the dressing, the first two thicknesses of 
gauze next the wound had a 1 r to 2 per cent 
concentration after x hour This would indi- 
cate that it is only this hypertonicity (1 1 to 
2 per cent sodium chlonde) which is effective 
in drawing water from the wound 

When magnesium sulphate in the solutions 
previously indicated were used, slightly higher 
values were obtained With the saturated 
solution (64 per cent), the innermost two 
layers were found to contain a 14 per cent 
solution With the half saturated solution 
these same layers contained an 8 per cent 
solution It should be stated that an isotonic 
solution of magnesium sulphate is 3 32 per 
cent (MgSCt, 7 H.O) 

Another finding of clinical interest was the 
fact that when there was the least bit of 
bloody ooze from the wound, the two inner 
gauze layers were quite isotonic Therefore 
the hypertonic solution would be absolutely 
ineffective m extracting fluid by osmosis As 
thereis alu ays a bloody ooze from a recentlym- 
ased abscess, it should be remembered that ac- 
tion of a hypertonic wet dressing to such a lesion 
ls m l as regards its water extracting power 

EVALUATION 

It has been showm that the amount of fluid 
capable of being withdrawn by a hypertonic 


solution from 1 square inch of wound surface 
is 1 2 to 1 5 cubic centimeters per hour This 
amount vanes between these figures regard- 
less of the hypertonicity or nature of the solu- 
tion In general the more concentrated solu- 
tions gave the higher figure but to all practical 
purposes they were identical This at least 
held true for solutions with a hypertomcity 
between 3 and 23 (2 5 and 20 per cent sodium 
chlonde) 

The values given are maximal for the ani- 
mals used They represent figures for new 
wounds with vascular muscle bases In older 
wounds which had started to granulate and 
the surfaces of which were partly covered by 
fibrin, the values vaned to a considerable 
extent in different animals and were found to 
be lower 

It is pointed out that the fluid withdrawn by 
a hypertonic solution is water and not serum 
similar to that seen in bums (7,9) It contains 
only the amount of protein material which 
would normally diffuse from the wound There 
is no increment of this caused by the hyper- 
tonic solutions The value of this withdrawal 
of water from the wound seems to the writer 
to be a debatable question For, after the 
initial dehydration of the surface tissues, the 
continued outpouring comes from the blood 
vessels themselves and is directly dependent 
on the vascularity of the area Also m all 
wounds except those exposed to the lower con- 
centrations of magnesium sulphate, the wound 
tissues continued to absorb enough salt to 
maintain in themselves quite an edematous 
state 

It has been stated that an increased flow of 
•water to the surface brings an increased num- 
ber of phagocytes (4) This seems probable 
but the amount of this increase is still un- 
known Also the literature relating to the 
specific ion action (2) and enzymic action 
resulting from the use of various solutions is 
unconvincing 


iu LUC llgIH 

of the foregoing experiments on wet dressings 
that an effective hypertonic solution reaches 
only the superficial tissue That the deeper 
tissues containing the active infection can not 
possibly be reached by the salt solution is 
quite evident 
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Wberdn, then lies the great value of the 
hypertonic tret dressing? It Is thought that 
by far the chief benefit derived from this type 
of drewlng I* its poulticing action This keep* 
the slin wit and pliable, It prevent* crusting 
of the wound and allows drainage to coctinue. 
Above si! It soon become* wanned by the body 
and this markedly Increase* the flow of capfl 
lary blood (3) tho* Improving the defense 
melanism against Infection. 

Bearing out this contention a the fact that 
bo tonic *aline and even hypotonic solutions 
(1 5 oco mercuric chloride) nave been aeen to 
give the same beneficial effects noted In hyper 
tonic solution*. 

It b not the purpose of this paper to dis- 
credit the use of hypertoolc solutions but 
merely to point out that the withdrawal of 
fluid which they effect from the Infected » ound 
U of only minor Importance. Their principal 
benefit must be from a poultldng action. It 
would *eem that the roost beneficial results 
might be expected from a mildly hypertonic 
mapnedum sulphate aolutkm (16 per cent 
MgSOi. 7 HiO) 
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COLOSTOMY Or THE TRANSVERSE COLON 
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I A' A recent publication entitled "Origins and 
Etolution of Colostom}, Dinnick, of Lon- 
don, reviews the histon, of colostom\ He 
refers to the biblical book of Judges, in which we 
find an account of the foul murder of Eglon, King 
of Moab, b\ Ehud Ehud stabbed him in the 
bell} with his dagger and “the dirt came out ” 
This ma} be the earliest written report of opening 
the colon, but hardl} can it be considered a record 
of a therapeutic colostoim The first deliberate 
c °l®’ toim is ascribed to Littrc, who, in 1710, de- 
vised this operation for the treatment of imper- 
forate anus That he actualh performed such a 
surgical procedure we hn\e no evidence How- 
e ' er > Pillore, DuBois, Duret, and Desault, in the 
eighteenth Centura , opened the sigmoid colon in 
treating imperforate anus Fine is said to have 
performed the first colostoim of the transverse 
colon quite b} accident in an attempt to open the 
small intestine through a midline incision just 
alxne the umbiheus The nineteenth cenlun 
witnessed an increase in colostomies which then 
were used also in the treatment of intestinal ob- 
struction due to mahgnanc} In 1853, Hawkins 
reports that 44 such operations had been recorded 
m the literature and that the procedure was 
attended b} a 50 per cent mortahu due to the fact 
Jjbat it was invanabh followed bv peritonitis 
the work of Pasteur and Lister, which so revolu- 
tionized surgers , increased the safet} of this pro- 
cedure 


Inguinal colostomy originally was the operation 
°f choice, but later was supplanted b\ lumbar 
colostomy The pioneers m this field of surgery 
encountered difficulty m closing the artificial 
anus which the} had made Prior to the nine- 
teenth century it was believed that the section of 
bowel which had been used for the colostomy 
must be resected Obviously this entailed an 
intestinal anastomosis, a procedure of such mag- 
nitude m those days that it earned with it a high 
mortality This difficulty was obviated when it 
w as found that a small opening m the bow el suf- 


ficed, for this was simple to close The repaired 
bowel, then, could be returned to the abdomen 
through the defect in its wall with or without 
entering the peritoneal cavit} 

\ review of the last 25 \ears shows that sur- 
geons ha\c directed their efforts mainh toward 
perfecting the permanent colostom} With this 
aim m view , thev hat e devised set eral ingenious 
methods of procunng control of the artificial 
anus The horror of patients, ignorant of colos- 
tom}, when the} are told that such a procedure 
is imperati\e in the treatment of their disease, is 
minimized if the\ can be promised some means of 
control It has been the pre\ ailing opinion that 
the best results are obtained b} placing the colos- 
tom\ near the site of the obstruction, a logical 
procedure when permanent colostom} is con- 
cerned It is the object of this discussion to point 


fry 
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Fig i The transterse colon is approached throo 

6 c ! ntuneters or more in length, 0 \e 
midportion of the nght rectus muscle just aboiethe ur 
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Fi* *h intrm*>Wtl totsrei c/ ordwo mil tin pm 

tmnx* n K au rd to lim foirrl when rt mfrjn fro* lie 
aMaaioal cm Hr «Vi tbeM utatj «» «wd LW. mtroc 
wlk u writ to (mo* tie »D'.mor (icati tofrther TW 
dottrd lime indicates tie non for tic cdnaoczj tot* 

ut the advantage* of e*t ablating a temporary 
cokmto ta\ it tome daUocc from the ktbn 

The cfcacrfptkm erf t rata verse coloatomy t» 
given, without chum to originality with the He* 
of promoting tha operatic* ai an Important atep 
in the treatment of le*»c* of the deacrodmg 
colon, the Bgmotd, and the rectum, a atep which 
atmphfio the eradication of the kston* The 
rationale of t h a operation, the technique of the 
surgical procedure the care ot the completed 
coloatoco) and ita cloture will be daanaed in 
tarn 

K temporary ccloatornv it designed to deentn- 
prea* the large bond partially or wboflr ob- 
atrocted by aleawo befcrw the anletuc flexure. In 
preparation for the removal of the leuoo When 
an obatructioo ho* permated for tccw tune the 
wall of the bowel prrmmaJ to the oiatroctwa be 
come* edetoatow and aoenetiroct hvpertropfuc 
The atuuto»TM*a of a coflapaed aegment of bowel 
below the obatrnction t an edematou* hjper 
trophic portion above t a a procedure which ti 
rare! antafactorj If the bowel above the k*wa 
a decora preaaed nd Lept evacuated, it a given 
n opport tut U> return to a normal atat before 
the rerao al of the Jewoo a attempted the ana*- 



’i<* ft 

FI* } The hr** cmliw (ham tab* b urkrrd rxi 

mweUatf mrtan 7V: gkm rod luim a pita mi* 
the cxlerkr-md loop U iotmtat 


tomoai*, tbtn can be carried out under mere 
favorable conditions A preCrrdnary coto«tott> 
a equally important at a mean* of hnpronng the 
patfcmt a general condition, in preparation kr the 
formxtabJc procedure of reaedioo which h to fat- 
low A mahgnant tumor of the large bowel b 
tardy a rarwdlj growing leakm and the ume cuo- 
aumed m bufldmg up the patient'* reafctance b 
well spent 

There are tm? trgumen tain faw of tmrnene 
cokwtotm El ret, there a no portion of the Jaw 
bowel, with exception of the rectoaignjoM, whicj 
Ji aa freeh movable as are the hepatic fletare 
and the first part of the tranrveiie celoo Hog 
mesenteric attachments facilitate the drlrrejT 
into a ngbt recto* wound of thb aretwo of boa c 
The mteapne through winch the fetal stmt* 
pastes before reaching thi* region free* the con- 
tents of mo*t of the digestive dementi loch 
male the cart of an lkoatomy or ceewtoanv to 
diiBcult Second a transverse coloaiomr kjh 
on the right aide of tbe abdomen, t* tar removed 
from the opera ti e Geld ra the mefO on of the k 
awn and doe* not endanger tbe asejws of thb 
mater operation 

Transverse coloauam a not a major procedure 
rt can be earned out under local anesthesia wHh 
hole danger to the patient immediately though 
hemav be in pew condition because cf km stand 
mg obstruct we or of compbcatioo* of intestinal 
pathology necewutattng aurefcal wterrenti*. 
Even though an erplceatuwi loBowjag the cotea- 
tomy rev cab an inoperable growth warranting a 
permanent artificial una nothing ha* been Vwt 



63 1 


GLENN COLOSTOMY OF THE TRANSVERSE COLON 



Fig 4 The incision into the colon is closed transversely 
with respect to the ans of the bowel Silk traction sutures 
are placed in the intestinal wall laterallj , with traction 
elected upon these sutures, a continuous catgut suture is 
introduced through the entire wall to unite the serosa on 
either side and thus to in\ ert the mucosa 

by the preliminary emergency colostomy of the 
transverse colon which is closed without difficulty 
If the tumor can be resected, this type of colos- 
tomy offers the greatest protection agamst con- 
tamination of the clean wound In an anal} sis of 
the deaths m any senes of cases treated for malig- 
nant disease of the colon below the splenic flexure, 
it will be seen that infection is the most senous 
complication 

THE OPERATION 

The transverse colon is approached through a 
vertical incision, 6 centimeters or more in length, 
over the midportion of the nght rectus muscle 
just above the umbilicus (Fig i) After the skm 
and subcutaneous tissues have been incised, the 
antenor rectus fascia is divided, the muscle fibers 
on either side of the incision are freed and the 
muscle split with a blunt instrument to the full 
extent of the skm incision The posterior rectus 
sheath, which is now exposed, is grasped with a 
forceps and incised with the peritoneum lying be- 
low it A hemostat is placed on each side of the 



opening in the peritoneum, which is extended the 
whole length of the incision The colon usuallj 
lies directly in the field and is now delivered 
through the abdommal wound and inspected If 
the omentum covering the bowel is freed at its 
attachment to the extramesentenc border, it max 
be returned to the abdommal cavitv A rent is 
made in the transverse mesocolon under the loop 
and a glass rod is inserted through the opening to 
aid m maintaining the bowel on the outside of 
the abdomen 

The closure of the wound is designed (i) to 
anchor the intestine, (2) to prevent the peritone- 
um from tearing, (3) to isolate the rectus muscle, 
and (4) to avoid herniation of the bowel With 
interrupted sutures of medium silk the peri- 
toneum is secured to the bowel where it emerges 
from the abdominal cavity (Fig 2) Sutures are 
placed above and below the glass rod and at either 
end of the peritoneal incision to prevent it from 
tearing When this level of the wound has been 
closed and the sutures tied, the same silk is used 
to bring the antenor sheath together In this 
wa> the muscle is isolated on either side of the 
wound where it cannot attach itself to the intes- 
tine, this facilitates the eventual closure of the 
colostomx Skm sutures are introduced at the 
extremities of the wound so that the skin is 
approximated snugl} to the bowel without ten- 
sion If the abdommal wall is thick, an attempt 
is made to sew the fascia to the skin, to prexent 
the bowel from pocketing under it m the subcu- 
taneous fat If this procedure is not earned out 
m stout patients, the bowel max retract below the 
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surface and ckwe anontaneoosly The oboe pa 
tfcnt with a thick abdominal wall fa beat guarded 
against abacot formation by allowing 3d to 48 
boon to dfljwe before cmenlnj tbr colostomy 
At the cornpietioo of tbc operatwo vaactmc 
raitre b applied to the akin where It joins the 
bowel wall aid the bow el b verfaid with the ame 
material The final dieting k a soft game pad 
held In place looaaly ao si not t Interfere with 
the paaaage 0/ gas and (laid fecal material through 
the ertowiaed k>op Tha dressing » not da- 
turbed on til the bowel a opened 
Dtc*mfraximt At 6*wel at At Urn* tf tptrtlitn 
In patient* who ha t been dbtended for a long 
time cr In whom the diatentwn b earning marked 
dbcomfort. It may be necessary to decompre* 
the bowel at the time 0/ operation With all 
atepa of the proetdore completed, Indoding tha 
appbcatkin of the vaseline gaoze ere r tha loop of 
colon, a amah area b eipcaedand tw 0 puraestring 
sutures are placed ao aa to encircle the point w 
lected for the Introduction of the needle With 
a bachknide sponge protecting the bowel, a lumbar 
puncture needle (N >aj a maerted into t* hi 
men, tirou^di which the gam escape* When the 
tetakm has been rthered, the pursestring act area 
are dram bgbt and accrued around the needle a* 
It b withdrawn The dte of the puncture b 


r Tha extern*] rrctai ttwU m orer^rW m 4 
wrtarad with atarcpled ckraroc aatam 
fig I The aaomal reel* «bf*th dcatd 

cleansed with alcohol and a bichloride sparge h 
held in place o\er it by the vaseline fame. It the 
bowel U datended with fltad feces a* well ai pi 
It may be emaidered wbe unmedbtrfy lo W- 
tote contlnnorw drainage for thb purpoae either 
a catheter or a glass tube may be inserted Into the 
loop and starred with mtarea Care must be 
enrobed Dot to contaminate the freih wound 
with fecal material Pnraeatnng mtarea sre 
placed as described for the needle puncture. The 
bowel, protected with bichloride sponge a , b brid 
with forceps and inched with a scalpel thecathe- 
ter b introduced through the opening The par* 
string sutures are secured about the catheter and 
the bowel wall drawn about it by a ma rf 
medium rilk mattreai futures after the method if 
W trel for a datance 0/ j embrnetera from the 
bowel wall opening. A Knell robber tube at 
Uched to the end of the catheter bad* fecal ■* 
terml into a bottle bj the bed»de tfagbaatohe 
b used instead of tea catheter It ■ introduced 
and anchored m the same way The tube iVnW 
be L-thaped and mail, for t a difficult to 
ecmamlnatioo of the wound If too large a tube S» 
introduced at thi* amt The urnnetbste estab- 

bihmen t of drainage ■ neter the method cfchcicB, 

but serves when rebel from dateobon a impen 
tiat. 



GLENN COLOSTOMY OF THE TRANSVERSE COLON 633 

Opening of the colostomy It is much safer to days An absorbent dressing is kept over the 

delay the opening of the colostomy until the sec- colostomy until it is completely healed 
ond or fourth postoperative day, for the danger of The care of the bowel distal to the colostomy When 

contamination and infection of the -wound is the lumen of the bowel has been completely oc- 
dimimshed by waiting If the patient is not suf- eluded bv a lesion, the segment of intestine be- 
fenng acute symptoms of obstruction and the tween the obstruction and the colostomy requires 

colostomy is a step in preparation for the major particular care Daily irrigations with saline will 

operation, this problem need not be faced, for the cleanse it of fecal material and ddbns, mstflla- 

fecal stream follows its natural course When the tions of a saturated solution of magnesium sul- 

lesion in the lower bowel is causing grave signs of phate will reduce the edema Provided these 
obstruction and the restriction of food and fluids treatments are given with care not to cause hem- 
by mouth fails to reheve the discomfort of the orrhage, they are the best means of restoring the 
patient, the bowel must be opened earlier bowel to its normal state If the obstruction at 

The incision mto the bowel, made with a scalpel the site of the lesion has not been complete, 

or cautery, is longitudinal and earned through through and through lmgations with saline fol- 

the tema opposite the mesenteric attachment It lowed by instillations of oil will keep the gut dean 
should he only of sufficient length to admit the and will tend to allay some of the congestion 

tube, which in this case is of larger caliber than This procedure should be carried out once a day 

the one described for immediate decompression of The care of the colostomy by the patient As soon 

the bowel This larger tube (2 centimeters in as the patient is ambulatory, he must be taught 

diameter) does not so easily become clogged by the means of avoiding unnecessary discomfort 

semifluid feces, and a catheter may be introduced and inconvenience from his colostomy He leams 
mto the bowel through it to wash out solid fecal to regulate his diet so that his stools are not too 
material The tube is anchored as described soft or liquid He becomes familiar with the sen- 
above (Fig 3) sations which warn him of impending movements, 

The care of the colostomy before the tube is re- this enables him to adjust his life so that the 
moved The tube which is inserted into the bowel colostomy causes him the minimum of mcon- 
when the colostomy is opened usually stays m vemence A colostomy bag may add to his feel- 
place until the sixth or seventh postoperative day mg of security at first, but it is frequently dis- 
Before it is removed, the care of the colostomy is carded as soon as the patient discovers that a 
not difficult, for the fecal material drains through degree of constipation enables him to reduce the 
it directly mto a bottle by the bedside The con- evacuations of his bowels to one or two a day A 
sistency of the fecal stream can be controlled by dressing of absorbent material guards against 
diet and by the administration of mineral oil or soiling 

other mild laxatives If the intestinal contents Closure of the colostomy Closure of the colos- 
are not liquid, the tube may become clogged, but tomy may be accomplished in one of two ways, 
irrigation will reheve any obstruction of this kind 1 e , extrapentoneally or intraperitoneally The 
Removal of the glass rod The glass rod, intro- exteriorized bowel segment must be liberated 
duced through the mesentery under the loop of before its closure can be undertaken The initial 
bowel delivered mto the wound, is usually re- steps are the same m both procedures An mci- 
moved before the drainage tube is wnthdrawn It sion is made in the skin following the outline of 
may be left in place (a) if the intestinal loop tends the old scar, but leaving a narrow margin of skin 
to retract, as it may if a short mesentery keeps it attached to the boweL The subcutaneous tissues 
under tension, or (b) to prevent any fecal material are bluntly dissected off of the bowel down to its 
horn passing mto the bowel below the colostomy junction with the external rectus sheath The 
The care of (he colostomy after removal of the sheath is divided, again leaving a margin around 
tube After the drainage tube has been removed, the entire loop of colon The muscle which is now 
there is no way of carrying the fecal stream beyond exposed, is reflected away from the junction of 
the confines of the dressing Although this is not the external sheath and the peritoneum the line 
as senous a matter in transverse colostomy as it is of silk sutures which urn ted these surfaces at 
m ileostomy or cecostomy, the skin may become operation will act as a guide to this 1 unction and 
utitated by contact with' feces This exconation having served this purpose they ma> be renun rH 
may be prexented by the application of alunn- (Fig 5) The margins of skin and external rectus 

num paste (aluminum metal 50 parts, zinc oxide sheath which were left attached to it mav nmv 1, 

450 parts), which adheres closely to the skin stripped off of the bowel by sharp diss-eebon V* 

The coat of paste must be renewed every 3 or 3 cepting for its attachment to the internal sheath 
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and pentooeum, at the base orf the wound, the 
fatettinc no* llm free and the dmm cj the open- 
ing in the bowl may be earned oot u fallow t 
The incaion into the colon, which, u will be re- 
called, m trade in a kmgiiudini] direction, b 
ckoed transversely with respect to the long txb orf 
the bowel, in order to permit narrowing of the 
InmctL S£k traction actum are placed in the 
intMtmed wall laterally traetkm on theae saturea 
wHl bring the aide* of the opening together tam 
the Socg art* oi the bowel In tba positJoQ a erra- 
tfeiKru* catgut actors b introduced through the 
entire wall to unite the serosa c« dther aide and 
thus to farert the mocot*. A series oi Interrupted 
mstlhzM sutures ol rill: are twa placed in the 
scro*a and theae in torn are rdalorceri be single 
fatereupted sutum of the same material placed 
between, the maUres* rut urea (Fig a) At thb 
stage in the procedure the operation b Interrupted 
while the opera tire held la cleaned, the wound re- 
draped with dean toweb and the entire tragical 
set op replaced by a new one. The closed bowei 
b now inraginated through the defect in the 
abdominal wall, and orrrr it the peritoneum fa 
approximated with a continuous to tore of chromic 
catgut (Fig b) The muscle a freed, to that It 
may mum* its normal position across the center 
of the wound. The external recto* theath borer 
lapped and sutured with interrupted atltchca of 
chromic catgut (Fig* 7 and 8) One stay suture 
holds the ridn, nbcutanewia tbsaes, and fascia 
together a robber tbaoe dram b inserted down to 
the fascia and the siln b approximated with 
fatemtpted sutorea orf fine afU 

When the wound ha* been opened down to the 

r iitoaeom aa described and the bowel, thereby 
not sufficiently liberated to permit it* closure, 
<jc il there be henbuon erf cromtuin os any of the 
abdominal contents between the bowel wall and 
the peritoneum, as may sometime* be the caae, 
then the peritoneum mint be opened An incbxro 
U made doae to the intestinal waii and carried 
around the entire loop Tin* male* it pcarible Us 
draw the bowel further oot through the wound 
With the peritoneal canty artfully protected 
with entire pods, lb* ckware of the orifice in the 
bead b ttodertaLen as previously described If 
tdheeoos are present between the cokw and the 
peritoneum, these are freed and tha bowel u re- 


turned to the abdcenlnxl easier Tlx periu**ran 

b ck»ed arfih a contiirawa aoture of cWnlc cal 

jutand^the wWqnent step* fa doing are a* 

Intr* peritoneal ck*rat b new the raathod erf 
cherfer hut although the peritoneal cavity moat 
be considered groaaiy fafeded fa an btrmperi- 
tooeal dcaare, iocalfaed sbwrm fornmtloo oc peri- 
tonitis rarely follows this jancedure— * foci 
which give* endence erf the otahfbhraenr of a 
local immunity 

PnU^eratht an efUr cUari tf lit ofarirwy 
Nothing b given the patient by month tor a 
period orf *4 boors after dosing the cdo*t£*sy 
aad for ta tddldoad 48 hotax the intake k re- 
stricted to dear Adds. Thb roc tine has here 
adopted fa an effort to reduce pcrtrtxhh to a roiab 
mam during the first pcwtopmtlve days, I? the 
bowel can be kept quiet foe <8 to 71 hoot*, there 
fa little danger of intestinal obstruction cc erf t 
fecal fistnla developing at the site of the doscur 
Seventy-two hour* after opera t ion the patient I* 
given a aorft diet and mineral oil as a Uxtth*. 

The drain is renwsrd at the end orf 48 hours U 
there b an unusual amount orf reaction amend the 
wound at thb time warm mobt taHa* dressing* 
are applied.. 

The patient hi allowed up on the ekrecth post 

1 A brief history orf cokalornv b given, fadod- 
fag reference to the recent dcrefapinents. 

* Transverse colostomy h recommended a* a 
step fa the preparation for the removal orf a Won 
of the lower bowel or rectum, 

.j The ratlocale of this operation, the tech- 
nique of the surgical procedure, the care orf the 
completed colostomy and ita closure are dbca*ed. 
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KRAUROSIS VULV/E (LEUCOPLACIA) AND SCLERODERMA 

CIRCUMSCRIPTA 

A Comparative Histolocical Study 1 
LLOYD W KETRON', M D , xxw T A ELLIS, M D , Baltimore, Makiunb 


I X Juh , 1932, a patient, with the diagnosis of 
kraurosis vulva:, was referred to the Depart- 
ment of Dermatology from the Gynecological 
Dispensary for advice because of the se\ ere itch- 
ing associated with the disorder During the 
examination, it was discovered that she had le- 
sions also on her body resembling those of a 
variety of circumscribed scleroderma which has 
been described as white spot disease This asso- 
ciation stimulated us to make a comparably e his- 
tological study of these two affections including, 
also, several cases of the morphea ty r pe of sclero- 
derma The patient referred to will be considered 
m full, and a brief summan of a second case of 
white spot disease, without vulvar lesions, will 
be included The histological findings in these 
cases will be compared with those of kraurosis 
vulva:, the material for which was obtained mainly 
from the Gynecological Laboraton through the 
courtesy of Dr Cullen 

REMEW OF LITERATURE 

A Kraurosis vulva: This name was introduced 
by Breiskv in 1885 to describe a condition of the 
female gemtaba characterized by a peculiar atro- 
pbic shrinking of the skin affecting the vestibule, 
small labia, inner surfaces of the large labia up to 
•he postenor commissure and bordering part of 
the penneum The frenulum and prepuce dis- 
appear and the small labia are represented only 
by a white line The affected skin is white and 
dry where retraction is most pronounced, while 
m other areas it is shiny , dry, pale, reddish gray 
with whitish spots and dilated capillaries The 
condition causes a marked vestibular stenosis 
interfering with childbirth and coitus 
Since kraurosis in the restricted Breisky sense 
* usually associated with a spotty or diffuse 
whitish appearance resembling leucoplacia, a 
great deal of confusion has arisen as to the rela- 
tionship of these two conditions Some writers 
believe that leucoplacia and kraurosis are two 
distinct diseases, while others consider them dif- 
ferent manifestations of the same pathological 
process In the former group, Berkeley and 
Bonney take the most extreme view, their de- 
scription of the two affections as abstracted by 
Graves and Smith, is as follows 

1 Fromthe Departments ol Dermatology FatEoloo and Bacteriology 
Dermatological Association, Inc, 


Lcucoplacic cuhilis is a chrome inflammatory condition 
of unknown ongtn characterized m its early stages b\ 
marked hyperemia and cellular actmty, and in its later 
pliascs by marked epithehal hypertrophy , and a thickened, 
sclerosed and retracted condition of the subepithehal 
tissue 1 he u hole of the vuli a may be implicated with the 
exception of the yestibule and onfice of the urethra, which 
are ne\ er affected It may extend laterally to the folds of 
the thigh and poslcnorh to the external penneum and the 
skin around the anus There are four clinical stages 

Tirst stage reddening, swelling, excoriation, and dryness 

Second stage retraction with thickening, decrease m 
size of the greater and lesser lips, and change of color from 
red to white 

Third stage cracks and ulcers with discharge and bleed- 
ing, tendency to carcinomatous change 

Fourth stage complete involution, vulval surface 
smooth, shiny and white, disappearance of labia minora 
and clitoris from contraction of the subepithelial tissues, 
cessation of pruritus 

The symptoms are intense pruritus in the second and 
third stages and pain with acute sensitiv eness in the third 
stage from the exposure of nerve endings in the cracks and 
ulcers There are no symptoms in the fourth stage 

Kraurosis vtiluc consists of an atrophic condition of the 
vulva associated clinically with stenosis of the vaginal ori- 
fice and pathologically with certain changes in the dermis. 
It may involve all the surface of the vulva as far as the 
skin borders of the labia majora, and the skin of the peri- 
neum and anal region Kraurosis vulva; is divided into two 
stages 

First stage the mucocutaneous surface, red and glisten- 
ing, is dotted ov er with small patches v arvmg in color from 
bright red to purple. The urethral onfice is m a cnruncular 
condition 

Second stage the mucocutaneous surface becomes y ellow 
like that of a fatty h\ er The surface ndges are obliterated 
The vaginal onfice is greatly contracted, the labia minora 
and clitoris disappear, the mons venens atrophies, the 
pubic hair breaks off or falls out The condition is one 
simply of retraction and thinning Pruntus is one of the 
rarest symptoms, the chief complamt being that of dys- 
pareuma In the first stage, the parts are sensitive, espe- 
cially to the passage of unne 

Gray es and Smith on the other hand, maintain 
that Berkeley and Bonney’s leucoplacia corre- 
sponds to what clinicians generally, at least m 
America, call kraurosis or if they are more exact 
kraurosis with leucoplacia, and that their kraun> 
sis is clinically a marked or progressive genital 
atrophy Grayes and Smith belieye that leuco- 
placia and kraurosis are phases of the same patho- 
logical process, and while they recognize the in- 
adequacy of the term “kraurosis,” since it char- 
acterizes only the shrinking stage of the process 
they would let this term be the nickname rathS 

R “ d “ the mraun; of w,» 
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of the whole tEseaae. which, beginning with an 
tni tatfve vuMtfa, fi ttgnaSad by pruritus, under 
goa *aperhd*l epidermal change* in the form of 
Itfjcoplici*, and deeper dermal change* that re- 
mit In ihrinkioj ana retraction. 

The* opfnfan* wffl serve to fflmtrate the cccfo- 
don existing with rcferenc* to these two pcoeesae* 
«nd fa the present actromdcatlcm, we will use 
the term* leacaplnoa and “kratm*ii rulvw 
nwre or irm Interchangeably 

The histological findings of different author* fa 
krauruafs and kncopiack hare raided cowider 
ably In one of H frisky 1 * original rac^ atodied by 
Proteaaor Chlari, an tovofatiocary paxcesa wa» 
found fa the upper curiam the robattoc* of which 
wai ackrotlc ami riasay fa some rmpflfa, but 


there waa a araall, round cell infiltration. The 
epidermis ihcwerf a hypetkeratoiU with abort co- 
lor of the rate peg*. 

rterkeky and Iknuwy dcacrfbe the histology of 


Increased vascularity 


kueonfacia fa several stage* 
i Swollen epithelium, hi 


and honpbocytx: infiltration fa the cutis, 
a. Lymphocyte* *tffl corsplcuou*, ptum 


appear and there fc an increased number of Urge, 
hyaline, faced connective throe- celt* normal to the 
part The rotten tacular element* faerrae altered, 
the white fiber* are decoHajWjlad, and become 
wan hyaline In appearance with a low* fa many- 
art** of the elastic* producing a soon between far 
epithelium and deeper tutor*. New lymph node* 
appear cont a i n ing arc** abowfag ceC divisJcD 
There b marked hypertrophy of the qatbefaen 

3. CeBttlarity of cud* begfaa to givw place to * 
Gbnwi* and many of the inflammatory celh dis- 
appear Thera b a redepcait of collages aroand 
the fihtogtt* fiber* of far fired connective crib, 
which fa the preceding stage had been greatly to- 
creaaed in number The proviooily rarefied taaoe 
now became* denser than normal, hypertrophy of 
epidermis persaat*, but a marked hyperkeratosis 
ha* developed There i* total absence of eUftic*. 

Final stage Complete aekroab, very few cefla 
remain atrophy of epJ thefann. 

The hhtowgy of k raureab vulvw according to 
these author* u quite onBke that c 4 leoetpiaci*. 
In kraoroais, the robepfthehal connective tbroe 
exhibit* marked patchy cdhUMjity Id the dfaT 
c*Rv red area* there may bo masaivr platma ceil 
proWcratkm, rutted with, or aarrwnded by lym- 
phocyte* and polymcpbcnuckar koeueyta. A 
atriking feature k the iaiesaiitioe of the kneo- 
cyte* between tte eprthriltl crib The eia*pc 
throe U present except w the maw* cf plasm* 
ctfl* The eptdttmi* t* thinner than ncnoaL 


Jayfc and Bender fa writing ra kuccritda rf 
the vulva, empfeadm pardrabrir the cWe* fa 
the epfcfaml* and behcre that the tUdcHnw cf 
the granular layer both fa ft* odlufar cocqxnent 
a* well a* the number of grannie* fa the crib h 
paihofoomccic of the a&ctfcc. They adnfa, 
h o wever that thfa may fall to certain ttap* of tiv 
proem, who a senes of aJtmtfoos irnatrw a 
degenerative occur The dddraffl layer tr»% tfaa 
atrophy and dkappear The tfcrrm* proper j* 
markedly altered. The connective thaw it 
and fibrillary and there ia a crra&deiable Jeua> 
ertk infiltration more marked fa the tipper nxr 
The fafiltratkm U ciwnpoaed mcatly of «naB mcn- 
onnekar cefk, abundant pf**m* ceQ*, aai a few 
pcfymorpborrodear and matt crih. The coflage- 
nom throe is abundant but does not take tie 
cnlcr by Van Gleam's stain ** Intensely a* normal 
The et**tk throe is augmented, thickened, and 
degenerated fa the deeper layer*. In the upper 
fayen, h fa fine and UDoatolir* bet not faemwd 
They state that it It certain that kucopUeV uri 
kxturoaSi vulr* can co-exist but they had fol- 
lowed cases of the latter affection far yean th*t 
did not develop leuccptocfa. later on, jay k 
looked on kraurosis ts the end *taje cf ortteaiy 
ridrar tekrcaia Its hntniogy w*a chuwctertred 
by alter* tlocrt fa the epidenr.k, which an 
usually atrophied, and a very denac ackreaii fa 
the cutis which was rich in coCagen and degen- 
erated elastica. 

Sow, who behevrs that krsurcwb vuh* b the 
end atage of kucoplada found to tha latter a h5gk 
degree of aantbafos and bypoteatoaij, a kxwe 
cocnecthw throe rektj aly poof fa efaitica and 
rich fa cnCagco , while fa kranroak there waa atro- 
phy of the tjndemk aaaxfatrd with a firm cco- 
nectivn Uaroe, ahnoat free of collagen hut rich fa 
degenerated elastic throe 

GknQnnd waa atrock by the edema and the 
peculiar riutk throe chanjr* 0rtaflnfaatku) 
width were present fa the bm ofagfcai mateW 
from j of tb* 6 case* which be reported. In Cater 
some of the paptlh: had a hcancgewcawt 
Kraciurriev* sppearanas, while others presented 
an teteratitlal edema with a itrrtcired rttkubr 
oamecrive throe In Case t, the papfiie w « 
edematous with a bcroogeseOTi, hyanne or Stsrfi- 
hw sppearance whDc fa Case 3 the enlire «ro- 
cplthioai layer wws markedly hyahuir^In t « 
xtitial edema was present otdy oo the border Be 
does Dot believe, that there a an Increase to rao- 
oectivc tkroe, but doe to tha edema the beaux* 
are not only «woQen but may be roctrard A 
cebskr fafibrstioD was present m the wWer^cnb* 
beiow the changed elastic twaoe. The elartfa tte- 
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sue was absent in the upper edematous or hyalin- 
lzed areas, while it seemed thicker than normal in 
the lower unaffected layers of the cutis 
The author believes that the epidermal changes 
are relatively unimportant, and that the hyper- 
keratosis and thickening occasionally met with are 
due entireh to external irritation 
In Peter’s case the epidermis was raised up by 
an erudate containing Ieucocj tes, fibnn, pigment, 
and amorphous masses Connective tissue was 
structureless, and there was a round cell infiltra- 
tion in the lower cutis with atroph\ of elastica 
Goerdes found in the conum a peculiar, ghs- 
temng, glassy appearance of the connective tissue 
which had lost its fibrillar appearance It was 
poor m vessels and cells, and elastic tissue was 
absent There were collections of cells in the sub- 
cutaneous tissue The epidermis was atrophic 
Terruhn behe\es that there is an intimate rela- 
tionship between leucoplacia (he calls it leuco- 
derma and the most characteristic change is the 
loss of pigment) and kraurosis vulvre but they are 
not always associated In well advanced cases of 
kraurosis vulva;, leucoplacia can always be found 
histologically In the early stage of the disease, 
there is hyperplasia of the epidermis and, most 
important, disappearance of the pigment in the 
basal layer This is accompanied by a marked 
edema in the cutis causing a pressure atrophy of 
the connective and elastic tissues The former 
degenerates, appears homogeneous and swollen, 
but does not completely lose its structure and 
nuclei This is followed by a regenerative stage 
manifested by a loss of the edema and a cellular 
reaction composed of capillary sprouts, connec- 
tive tissue and plasma cells, lymphocytes, and a 
few polymorphonucleaxs He interprets this as 
granulation, and not inflammatory', tissue In the 
atrophic stage there is marked atrophy of the 
epidermis and the granulation tissue m the cutis 
has been replaced by a firm, fibrous connective 
hasue All three stages may be found in the same 
section 

Graves and Smith, m the histological study of 
18 cases, which showed the condition of kraurosis, 
found that the squamous epithelium was thinner 
than normal, the papilla: being short and thm or 
completely flattened out. The conum was very 
dense, elastic tissue was entirely absent, glands 
and hair follicles wanting, blood capillanes sparse, 
and throughout there was a greater or less round 
cell infiltration In all of their specimens, how- 
ever, areas were found which showed leucoplacia, 
1 e , a thickening and hyperkeratosis of the epi- 
dermis They state that when leucoplacia is 
present, the conum is denser than normal but less 


so than in kraurosis alone Blood capillanes are 
infrequent, gland and hair follicles are sparse and 
atrophied, elastic tissue is decreased, and there is 
always a marked infiltration of round cells In 
other words, the only essential difference between 
leucoplacia and kraurosis, is the greater activity 
in the former of the squamous epithelial layer 
Taussig prefers the name leucoplacic vulvitis 
reserving the term kraurosis for those cases in 
which there is a complete symme triad atropbv of 
the labia and prepuce with flattening of the folds 
He feels that it is the leucoplacia and not the 
shriveling of the skin which is of the greatest im- 
portance He studied microscopically matenal 
from 64 cases of leucoplacia, 39 of which had can- 
cer Occasionally, variations were seen m the sec- 
tions from the same case, but in general the pic- 
ture corresponded to the stage of the disease He 
describes his findings under a hyperplastic and an 
atrophic stage In the former there is an extensive 
subepithelial leucocytic infiltration, acanthosis, 
and parakeratosis followed later by a marked in- 
crease in the granular layer A considerable round 
cell infiltration and hyperemia are found in the 
connective tissue Tow-ard the conclusion of this 
stage, connective tissue and sclerosis increase As 
the atrophic stage approaches, there is increasing 
hyperkeratosis and thickening of the granular 
layer but a decrease of the acanthosis and round 
cell infiltration m the cutis, sclerosis becomes 


more marked In the typical late stage, Breisk}'’s 
kraurosis, there is considerable hyperkeratosis, a 
thm granular lay er, absence of papilke, and atro- 
phy of the epidermis In the cutis, the round cell 
infiltration is less marked, being in circumscribed 
Ivmph zones Mast and plasma cells are present 
In many areas just beneath the epithelium, the 
connective tissue undergoes a peculiar collage- 
nous change so that the upper part of the dermis 
has a glary appearance and contains only a few 
normal cells The elastic tissue, even m the earli- 
est stages of the disease, always showed some de- 
cease in amount between the epithelial papilla 
and directly beneath the basement membrane 
This decrease became more and more marked 
with advance of the disease, until it was complete- 
ly lost In the lower portion of the cutis it 
appeared to be dislodged and disintegrated 
B Scleroderma circumscripta There are two 
mam -varieties of circumscribed scleroderma, (1) 
Morphea which is characterized by variously 
sized plaques, lines or bands which 'are slightly 
derated or depressed and are surrounded bv a 
violaceous or a violet tinted halo These patches 
may reach the size of several mebes m diameter 
The central portion is usually quite hard, mfil- 
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trated and Urdaceco*, and has a whttbh, ye2ew 
bh, or old htny hoe (a) Card-Cke rWivWm. 
of Una* and while *pot disease. 

Throorii the Inveadgatlon* of klontgceiwTy and. 
Onwby M»cket andWlse, Wise and R«en, tad 
othm, It b dtimed, although them hare been 
c^Jnkm* to the contrary that the cm described 
aa whit* *pot disease ere eujnpla of either dr 
cwoscribed scleroderma at lichen pfama sderoaf* 
and that card-Hke scleroderma b Identical with 
tb* former group While morphea anally show* 
the erne birtology u diffuse scleroderma, a con - 
ridcrahle rariatfoa haa hero met with In the cani- 
Hhe and white spot case*. Although wane of them 
present hfrtologkal changea In the tUn similar to 
ordinary scleroderma, other* have shown (Vyn - 
erailvr chapaes in the collagen and ekatx th»oe 
not commonly met a Uh In diffuse scleroderma 
and morphea. 5«± variations, however hate 
been found fa different leaiom in U* tame catae 
which ha* Jed to the belief that they represent 
merely ateps hi the evohiUoo and development of 
the dneistd process. The finding alao of these 
a Kite spot* La association a 1th dlfiuv; scleroderma 
and morphea h*» farther supported the fwwanwd 
identity of the condltlom. 

The clinical appearance of tint loon of circum- 
scribed scleroderma baa been described by J>Uc 
Knc and Wae as fcOow* “White spot disease 
occur* moatly tn femnlea, c*peaal3y In those of a 
neurotic temperament (according to Petgr*, in 
thoae with a tuberculocs taint) It mav occur In 
childhood or m early and bte adult hfe kina t of 
the recorded case* acre tn the third or fourth 
decode The dbeaae b easentiaUr chronic In It* 
comae the lesion* maim* thdr appeanasce m- 
•bhoaaly and developing won ty Aride from the 
moderate pnmttr*, especially m the begi nn i n g, 
aabjectJve aymptoma are rare The area* c/ per- 
dbectioo are at the base 1 the neck, m front and 
behind, the upper portico of tha dim and back, 
bat the lawn* may appear on the ertre nn'cH, 
rarioo* pcrbota of the trunk, on the genital*, etc 
The essentia! loan » a email white spot The 
color may be anew white ivory white mo<ber-of 
pearl, bluish white, etc The fcuoco mav vary in 
aim from a Urge pin- head to a dime They may 
be isolated, tparae and widely scattered, oe they 
may be Domeroua, grouped and confloent The 
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•urface may be onooft or wrinkled, tfbtenfng a 
dull, depressed or slightly elevated, or lewd whk 
the sarroaodhig skin There nay be a tabed edge 
and a (relatively or actually) depressed center 
The entire surface of the lealoo may be irrHhwrg fas 
color and consistence, « there may be a pciptxnl 
band which b blush, reddhh, or hkc fa coke 
Soroct hn a fine blood void* rr»y obtain at tie 
edge*. The faxBvifttal spot* are onnily rr* mri_ 

and having rfwMkppea^Se 1 ^ 1 ^^ hoEedd^fa 
the skin, Hie a nxaaic. The fn tegument aonoani- 
Inj the Won b normal. The *pot» may or nay 
not be ped-foOicukr aorne of then may be pfcnxd 

by a hah or by several hafr* or they may o*ti» 
ocm or more horny phm 

“Tb the palpariw finger the iahem may be 
Imperceptible or they may Impart a aetae cf 
resatance (Induration) or they may fed endir 
Uke the normal tkfn, or appear to he em softer 
than the normal akin. 

"In *om* of the caae* the leiiooa wera tome* hat 
■caly In other*, the superficial portion of tie 
entire lesion coaid be picked oat « the skin with 
the finger n*Jb dbdoalag a rrddbb-u Ute bed be 
neath, sometime* abowring fine blood \narb 
Vigorooa rabbin^ would detach a acale ht certain 
irattaca leam* the deeper portnn intact. Atro- 
phy appeared to be a pronrfnent feabaw la aome 
of the cates In other*, nothing fcjgiwtiw 
atiuphr Could be diacerned 

A* prerlously noted, corwldrrable larbtkc ha* 
been met wi thm the hbtokify of white spot ajero- 
denna The coDagenoo* tnaoe has tmwlly show* 
hypertrophy with a more or leas hewneffmeoa* « 
giuay aMiearancfi, dejeneratlre chtngoa, or 
aderoai*. Varying degrem of mflarnmauwy me 
two and ceOukr tofflfratkm have been deaofted 
The elastic tbwoe ha* been found to be normal, 
decreased, or entirely abaent in certain area*. The 
epldenna b owjally atrophic with some hTper 
term tori* 

Unna, id the material from his two wijfaal 
c*v* of card hke aderoderwia, thought be ww 
able to ddroeale hbtniogscallT the varfotw tte&* 
of ceohitioa of the daease In the carfy itage, the 
pathoiogical proceaa affected the pfljafiary bodim 
and an adjacent portion d the cutM ]*t«w fn the 
form of a iharpily marginatcd flat patch There 
was an interstitial ederrw, swelflcg op cf the coTug- 
enooi fiber*, and the connective t»oc ceOe were 
maeased m number The lymph and bfcwd ,£ * 

eeb were dilated and troaDd the edge wrrw refuro- 
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mous coUections of spindle and small round cells 
There was no increase or hypertrophy of the col- 
lagenous or elastic tissues The latter was reduced 
in some places In a later stage the collagenous 
tissue was much more homogeneous, appearing 
like a firm collagenous plate and the cellular infil- 
tration had partly disappeared The vessels were 
greatly narrowed and decreased m number and the 
elastic tissue was thin and atrophic and had dis- 
appeared in places In a further stage of develop- 
ment, no cells whatever, with the exception of a 
few naked nuclei, were to be found m the collag- 
enous patch, but at the border there were iso- 
lated cellular collections The vessels had dis- 
appeared but a few groups of elastic fragments 
were present The epitheho-cutis margin was 
broken up by irregularly formed lymph spaces 
Westberg, who first described white spot dis- 
ease, reported a marked hypertrophy of the col- 
lagenous bundles which stained intensely with 
polychrome methylene blue assuming more of a 
violet than a bluish color With Van Gieson’s 
stain also, the staining of the affected tissue was 
more intense than the surrounding connective 
tissue and the color was more yellowish than red 
The elastic tissue was preserved 
Johnston and Sherwell found that the collagen 
had altogether disappeared, being replaced by a 
granular material which had lost its characteristic 
aadophihc staining tendency The elastic tissue 
was broken up into short lengths or granules and 
the network covering the papillae had disappeared 
where the process was most advanced 
In Ilazen’s case, there was a sharply circum- 
scribed area involving about one-half of the depth 
of the cutis m which the collagen had undergone 
marked rarefaction and degeneration with an al- 
most complete disappearance of elastic tissue 
Only a few stray cells were found in the degen- 
erated area. 

Ward examined two lesions from his case, one 
considered early and the other in a later stage 
In the first there was an increase in the connective 
tissue cells and what seemed to be a new formation 
of young connective tissue filling up the lymph 
spaces Elastic tissue was well preserved In the 
older lesion there was hvpertrophv of the collag- 
enous tissue with the disappearance of the cellu- 
lar infiltrate from the body of the lesion The 
elastic tissue was still present but was atrophic 
Hoffmann and Juhusberg reported a uniform 
structure of the connective tissue m which there 
were elongated cells lying horizontally or forming 
a network. There were no thick bundles as in 
normal connective tissues The subepithelial 
elastic tissue was absent, but a little lower down 


it was increased in amount Still further down 
however, at the margin of the infiltrate, it was 
markedly decreased and entirely absent in some 
areas 

Riecke found increased density of collagen with 
intact elastic tissue, and Petges a connective tissue 
thick, dense, compressed, and somewhat homo- 
geneous 

In Kretzmer’s Case 1, the connective tissue 
fibers were thin, stained poorlv , and contained 
few cells In Case 2 (clinical history of bullje) the 
connective tissue was cell free with no elastica 

Montgomery and Ormsby reported 2 cases In 
the first one an early small lesion showed a hyper- 
trophic and somewhat homogeneous collagen 
with little tendency’ to interlacing of its fibers 
The elastic tissue was absent or represented onh 
by small bits here and there In the second biopsy 
from the first case taken from the edge of a larger 
lesion, the collagen appeared as long, straight, 
fine bundles and fibrils with almost complete 
absence of elastic tissue In the second case, the 
collagenous bundles were comparatn ely Hue! 
and hvpertrophic, straighter than normal, and 
showed little mterlacmg Elastic tissue was nor- 
mal but disarranged 

MacKee and Wise studied two biopsies from 
their case The first lesion showed an area of 
colliquative degeneration or necrosis where the 
tissue elements were no longer discernible In 
some of the sections, a large subepidermic cavity’ 
occupied by a homogeneous mass containing a 
few cells was found in the center of the degener- 
ated area In the second biopsy, the connective 
tissue was dense with large, coarse, wavy fibers 
The elastic tissue was present directly under the 
epidermis with an area beneath, however, in 
which it was absent or badly’ fragmented, lower 
down in the section it again appeared practicallv 
normal 


In a second case reported by Wise and Rosen, 
edema and swelling of the collagenous tissue was 
found m the early stage Later the papillarv bod- 
ies appeared as homogeneous, or occasionallv 
granular, red staining masses with loss of staining 
affinity, and a notable reduction in the number of 
capillaries and cellular elements. The collaeen 
m the upper part of the reticular layer showed 
marked alteration m places The bundles had 
lost their outlines, were fragmented, giving to the 
w E , reUcui , aled or m esh work appearance 
rVn=i? d ' es ? ls j' ere , fe "' m number and showed 
““ ™.‘ 1011 , of lheir lumj na In the terminal 
nf rnll, V '' as by sclerotic bundles 

of collagen, poor in cellular elements Little 
change was seen m the elastic tissue 
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Fig 1 



Fig 2 


Fig 1 Case 1 White spot scleroderma associated with 
changes resembling kraurosis vul\ re The whitish papules 
and patches around the vulva and penneal region were 
definite lesions of white spot scleroderma, but we did not 
find the typical connectne tissue changes in the speci- 
men taken from the inner side of the large labia. 

Fig 2 Case 1 Typical lesions of white spot scleroderma 
on thigh and extending out over crest of the left nates 


They were round or irregular, discrete or confluent The 
skin between the papules was slightly pigmented and 
showed some small, irregular atrophic depressions There 
were a few similar spots on the backs of the hands and on 
the arms, some of which were linear in shape On the back 
the right thigh, near the popliteal space, the largest of 
the individual lesions, with the exception of the patch on 
the buttocks, was found This was about 3 centimeters in 
diameter, was moderately elevated, and quite scaly 
During several months that the patient was observed in 
the dispensary, none of the lesions cv er showed any redness 
or other signs of inflammation, with the exception of the 
large patch over the left side of the buttocks and the one 
on the back of the right thigh The former would often 
haie a pinkish tint and seem to be more elevated than 
usual, while the latter became infected following a bruise, 
d superficial ulceration formed over the central portion 
with a surrounding redness stopping abruptly at the edge. 
At one section of the periphery, the epidermis was under- 
inmed by a serous, clear fluid Under appropriate local 
therapy the infection healed after 2 or 3 weeks, leaving a 
moderately thickened, red scar showing little evidence of 
the original condition of the shm 
Histological examination Four specimens of shm were 
taken trom various locations The tissues were fixed in 
center's fluid to which 25 per cent of a roper cent formalin 
solution had been added Sections stained with hema- 
toxylin and eosin and Verhoeffs elastic tissue stain with a 
\ a 0 Gieson counter slam were depended upon mainly for 
the histological studs, although various other methods 
were used 

Specimen 1 This included m its entirety a lesion on the 
arm 1 centimeter m diameter, which was smooth, white 
and glistening, and showed no clinical evidence of any in 
nammatory reaction In the papillary layer and the upper 
portions of the reticular layer, a wcU defined area was 
found in which the collagenous fibers appeared to have 
been pulled apart with loss of substance, into interlacing, 
wavy fibnls running m various directions (Figs 3 and 4) 
In some locations these fibers formed a lace-like network 
with spaces in between, which were either dear or contained 
a finch granular or amorphous material In other loca 


bons, the bundles seemed to be welded together mto a 
more or less structureless mass The affected portion of the 
cutis stained less intensely with eosin than the more normal 
lay ers beneath. Scattered among these fibnls, there were a 
few small, dilated capillaries and an occasional, well pre- 
served, small round cell or larger mononudear The 
affected area gradually merged mto the surrounding more 
normal porbon of the cutis 

Elastic tissue fragments were rather numerous in the 
subpapillary layer of the dermis, but were completely ab- 
sent in the lower porbon. Around the edge of the lesion 
there were frequently' rather large collections of cells winch 
extended down mto the fatty layer These ceffs appeared 
to be mostly lymphocy tes, but an occasional plasma cell 
was found No notable changes were observed in the 
deeper blood \ cssels Sweat glands appeared to be normal 
The epidermis vras atrophic with a loss of the rcte pegs, and 
there was a moderate hyperkeratosis 

Specimen 2 This tissue was removed from the inner 
side of the buttocks near the penneal region The cutis 
was occupied for the most part, by rather dense, fibrous 
tissue. Most of the bundles were fine and wavy but m one 
or more Iocabons, they appeared to be hypertrophied, and 
had a somewhat glassy appearance There was a rather 
dense cellular mfiltribon, particularly marked in the upper 
porbon of the cutis which occurred in variously sized 
masses as well as rows between the connectne tissue 
bundles These cells were mostlv of the small, round type 
but there was an increase m the connectn e bssuc cells and 
numerous plasma cells were present especially in the 
deeper layers. In one area a group of giant cells were seen 
which apparently surrounded the remains of a hair follicle 
and, in another locabon, there was a deposit of calcium 
(Fig 5) At one end of the seebon, the upper porbon of 
the cutis was occupied by a large, relabv ch clear space 
from which most of the connecbve tissue fibnls had dis- 
appeared It showed a very fine reticulum containing, m 

*f me t i. ne granular material, a few 
cells, and some dilated capillaries Numerous red blood 
nr 5 «i rC , 5CCD !? certain areas lust under the epidermis 
(Fig 6) Around the border of this zone there were dense 
collections of cells, and the clasbc bssne was JmprS 
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Case 2 White spot scleroderma Patient was a white 
woman, aged 56 years The condition had been present for 
: years Cher and underneath the breast were numerous 
pea to fingernail sized, roundish or elongated chalky white 
patches which had become confluent in certain locations 
(Fig 9) Some of the lesions were a little depressed and 
most of them were scalv One showed dilated capillaries 
on the surface, and this one was rernov ed for histological 
study 

The appearance of the sections from this patient was 
identical with those obtained from Case 1 In some loca- 
tions the same relatively dear areas (Fig 10), with lacuna 
containing degenerated red blood cells, were found as 
previously shown in Figure 6 Surrounding these areas, 
and also in certain other locations between them, the col- 
lagenous tissue had the homogeneous, wavy cell free aspect 
shown m Figure 3 (Fig 11) In other sites it was of a 
rather dense fibrous type The elastic tissue m the lower 
portion of the cutis was swollen, broken up and disarranged, 
often forming large twisted bundles There were several 
large collections of lymphocytes with plasma cells here and 
there 

Case 3 Morphea A white woman, aged 33 years, pre 
rented a leathery smooth patch 3 by 8 centimeters over the 
back of the neck, which had been present for 6 months 
It had a pinkish border which was surrounded by a pig 
mented zone The biopsy specimen was taken through the 
edge of the lesion so that it contained some of the normal 
skm 

In the dirucally normal portion of the section there were 
no changes, except a dilatation of the capillaries and a mild 
perivascular infiltration, with some increase of the pigment 
cells both in the cutis and the basal lay er of the epidermis 
As one approached the center of the section, especially in 
the deeper portion of the cutis, the collagenous bundles 
became larger and more homogeneous in appearance, there 
was a decrease m the blood vessels, and the connective 
bssue cells were compressed. Still further toward the 
center, the connective tissue gradually assumed a rarefied, 
wavy, relatively cell free appearance (Fig 1 2 ) The elastic 
hssue had, for the most part, disappeared in the rarefied 
area, and was decreased in the papillary and subpapillary 
layers in most of the section In the lower portion of the 
cutis, it appeared fragmented and in some areas diminished 



Fig 10 Case 2 While spot scleroderma Elastic tissue 
stain Thinning out of connective tissue Formation of 
Jacunte, some of which contained red blood cells This 
lesion had probably been traumatized, smee it was the 
otd> one m the group that showed dilated capillaries or 
blood spots on its surface 
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Fig 9 Case 2 White spot scleroderma Lesions on 

breast. 

The epidermis was atrophic showing a mild hyperkeratosis 
over the inner portion of the section 

In the 4 other cases of morphea studied, none of the areas 
of rarefication of the collagenous tissue were found This 
tissue showed either hypertrophy or atrophy with variable 
changes in the elastica, such as are more commonly met 
with in morphea and diffuse scleroderma 
Case 4. Leucoplacia Patient was a white woman, aged 
64 years, who had complained of itching for 2 years Meno- 
pause occurred 20 y ears ago The external genitalia showed 
a loss of elasticity and subcutaneous fat, consistent with 
the age of the patient. The clitoris and labia majora were 
well defined The labia minora were atrophic but could be 
identified On the inner surfaces of the labia majora and 
extending to the mtroitus, there were well defined, white 
areas varying in size from o 5 to 1 centimeter which tended 
to be confluent They were sbghtly indurated but showed 
no secondary changes The mtroitus was not constricted 
The section apparently was cut through the specimen 
across the labia majora at right angles to the vaginal open 
mg, since on one end hair follicles and sebaceous glands 
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] j f ig 14 Case 6 Leucoplacta Elastic tissue stain 
Homogeneous melting together of connects c tissue, loss 
of elasttca Hyaline changes around blood v essels Para 
keratosis 


capillaries In some locations, the connects e tissue was 
represented by a loose network of fibrils and a homogeneous 
ground substance, which contained a few cells and widely 
dilated capillaries (Fig ij The elastic tissue had, for the 
most part, disappeared m the upper half of the cutis 

Case 8 Leucoplacia. White woman, aged 55, had 
complained of itching and burning of the vuh a, particu 
larlj after urination, for 8 months She had had no previous 
sun trouble Gynecological examination was negatnc 
except for the local condition The vuh ar tissues were soft 
and moderate!, atrophic. The skin on the inner sides of 
the labia was red, slight!, thickened, and had a dr, , 
parched appearance. The clitons was retracted, being rep- 
resented by a navel like pouch, and the surrounding skin 
had a chalky whitish appearance. In the medial line, abov e 
the clitoris and also along the midline of the perineum, 
there was a superficial fissure formation with some whiten 
mg of the skin around the side The labia minora had com 
P 'telv disappeared, and the slew around the anus was 
slightly reddened A partial vulvectom, was done, and 
tissue for microscopic stud, was taken (t) across the 
fissured red area about 2 centimeters above the clitoris, 
(1) through a small fissure on the inner side of the vulva 
near the perineum, (3) across the stump of the clitoris. 

In the first specimen, there was a considerable thicken 
mg of the epidermis, and a hyperkeratosis toward the 
center of the section which gradually decreased in amount 
15 mm approached either end There was a dense cellular 
infiltration m the upper portion of the cutis most marked 
also, toward the central portion of the section The second 
specimen^was simdar to the first, but here the epidermis 
was somewhat more thickened except at the location of the 
fissure, where it had completely disappeared In the third 
speamen, there was a little thickening of the epidermis, 
with a moderate hyperkeratosis toward the ends of the 
preparation, but as one approached the central part which 
represented the remains of the clitons and the immediate 
surrounding portion, one encountered a striking homo 
geneous, hyaline appearance of the cutis most marked 
around the small blood vessels some of which were com 
P'^cly occluded This area contained only a few nuclei 
and ihe overlying epidermis was atrophic (Fig 16) The 
elastic tissue had disappeared for the most part, in the 
upper portion of the cutis m all three preparations 



Fig is Case 7 Leucoplacia Elastic tissue stain 
Rarefaction of connective tissue. Hyperkeratosis 


Case 9 Leucoplacia A white chdd aged S, complained 
of pam after unnation, itching of vulva, and bed-wetting, 
of 3 years' duration This child had been studied in the 
Harriet Lange Homefor some time, principally as a behavior 
problem She rubbed her vulva a great deal, and one could 
not determine whether the primary urge was mamlv itching 
or masturbation Gynecological examination was negativ e 
except for the local condition 

The tissue of the vulva was soft, and there was no evi 
dencc of anv diffuse sclerosis The skin on the inner sides 
of both labia was thickened, and had a smooth white ap- 
pearance (Fig 1 7) The process inv olved the whole surface 
from the clitons to the fourchette There was some inflam- 
matory reaction and maceration around the penneum and 
anal regions 

A section was taken through the edge of the diseased 
process on top of the labia Normal appeanng hair 
follicles and sweat glands were present throughout the 
entire specimen In some areas there was a considerable 
thickening of the epidermis with a marked hyperkeratosis 
In other locations the epidermis was atrophic with flatten- 
ing out of the rete pegs In most of the section the upper 
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rooking In a dbsoiution cf tie fibril*, we do not 
know We do fed, how era that the proct** 1* 
not doe to timpfc edema, whether of tie nature of 
* transudate or eradate, but th*t there t* some 
primrry fundamental djotcrbance in tba proto- 
ph*m of the connective tissue Itself It la quite 
possible tbit the degenerated collagen coaid »ct 
u * foreign body »nd pren oke ■ secondary resti- 
tution granulation tbsue, u Temrim believes, but 
In white spot scleroderma it lent the lesions, » hen 
not subjecled to Irritation, may persist for vein 
without show tog any evidence cf mfiimmaticn or 
scccodary sclerosis. 

We tare made several other stains rxh as 
Mawam ■ tnchroca- Mallory's bloc, poly 

chrome methylene Woe, a tihex stain, and *ccac 
bacterial stains, besides those slrrstdy enoroer 
ataL In general, the degenerated connective 
tbaue stained In a similar manner altlwugfe often 

e to the finer collagenous fibrils in the papfl- 
bodies. Occasionally especial !r aroorwi the 
capillaries in the affected areas, the tWoes tad a 
hyaline trgxarwnce bat we found little evidence 
of fibrin tn the rarefied arras 
In some oi oar sections laanue or open spaces 
containing little or no demonstrable substance 
were often seen Tbe*e> were due, we befleve, to a 
tearing apart of the tisane* from operative proce- 
dures or other Injury The lack of cohesi eness in 
these ares* h wefl Iltastrated in the histological 
material from all of our cases, In which there was 
always a tendency to a separation at the epJthefio- 
cutis margin. 

While it is generally cooceded that white spot 
scleroderma is apparently a disease primarily 
affecting the collagenous ttaoe of the cuds It a 
mare difficult to Interpret the significance of these 
charges in trsuroan cl the vulva Two or more 
pcarihfllbes may be mentlooed ( ) that leoco- 
piaoa of the vulva Is not a specific entity but may 
te the expression of vmrion diseases modified In 
sppearaoce by thar locatsce Thus, Oppenhenn 
states that Deurodermstrtn, he hen simpler chrom- 
cus, Hi~hen planus, scleroderma, and chronic vul- 
vith are often thrown int the group of kraurosis 
vulr*?, although he beflere* that Brersk/s krsu- 
rosb a a separate dhncal entity It seems quite 
hkely that white spot scleredema may affect, m 
»csne cases, only the geru tails where the individual 
lesions could cry wefl Intimately resemble a 
plaque of feucoplada oc through fasfcm and sec 
codary sekrosa from irritation, Bretsi.v’s krauro- 
sis ( ) It may be argued that the connective 
tissDr changes characteristic of white spot sclero- 
derma (oar ■ cases at least) represen t only an 
accidental foodeot in the pathology of kraurosis 


vulr*. We mast confess that this would lore 
been our Interpretation had we not been sbfe to 
cocnpwe the hmnkgjcal material of Case i Iron 
the arm, with that around the anal region where 
the inflammatory reaction and secoodary sekresk 
were prominent features Here without doebt, 
trauma and other irritatkm loifcnt to locstka 
were respocslbie to a conslrkrabie degree fa- tka 
complication. 

With reference to the whale subject we ix» 
oaly pofnt oat that a considers bk projwrtku cf 
case* classified as kraurosis vuhr or leactfJsds. 
are associated with peculiar connective bsme 
changes sfmflsr t throe found hi oar cases cf 
white spot scleroderma. Beause cf th; carihctlng 
opinloas concerning the two former iffeetiota, 
both d fn lcaDy and histologically we beflere, si 
expressed by Oppeahelm, that several daesscs la- 
Yoivfng the vulva hare at rimes been mxrted ts 
examples of kraurosis cr leucophda. It b my 
Hkeiv however that there may be a tree pri- 
mary kncoplada of the vulva In the pathological 
sense (marked hyperke r at os is and scant both) and 
also that the [roerss may be secondary to other 
affection* Just as b the case for example, to the 
mouth after sypMhs and lichen planus It b quite 
rrvknt that many cases of whitish patches on the 
vulva, which have been called feucopbaa, were 
w* a real feocoplack in the histological *en*e, 
and in our own material only Case 4 showed 1 
striking hypertrophy of the cpfclermb which as 
limited to the tnooe immediately surrocmdmg the 
cardooma. 

The frequency however with which cancer de- 
\etops on these vulvsr lakes demoastrate* the 
Strong tendency to eprtheflal prubferatfen b this 
location, and external fmtstion and a spnaal 
su^eptibte soft are undoubtedly Important a»- 
Lnbatfog fact ora 

Our Case 9, a child 8 veers old, presented cimJ- 
cally the picture of a diffuse feucopkcia cf the 
vulva, althoogh there was hardly sufficient hyper 
trophy of the epsdermk to support tha dognosh 
in the histologKaJ sense In the cutis, however 
the connective tloroe showed degenerative changes 
rrsembflng those which wer* found m our case* of 
white spot aderoderma and lencopboa We ha e 
ctssrifk d It temporarily with the kuctpkdas to 
the, ciuucsl setae princq*Ily because of the kxa 
tjoo of the lesioD e have encountered nothing 
hke It before and Dr Leo Brady who has had 
occsswc to observe a great variety cf gyneto- 
kwv^l affectxms m chridren especially v^rioa 
trpe* of vnWth from infectku, incoatioence of 
nuns, mostnrbs two, etc tdh us that It i* urivyie 
in hts expenence. 
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TRANSDUODENAL RESECTION OF THE AMPULLA OF VATER FOR 
CARCINOMA OF THE DISTAL END OF THE COMMON DUCT 

With Restoration of the Continuity of the Common and Pancreatic Ducts 

\v ith the Duodenum 1 

VERNE C HUNT, M D , F \ C S , and JOHN W BUDD, M D ,* Los Ascexxs, Cauiornia 


T HE surgical treatment of malignant tumors 
of the extrahepatic ducts has presented man> 
technical difficulties The operation of radi- 
cal extirpation frequently is not applicable by 
virtue of the location or because of extensive in- 
volvement of the lesion, and when possible of exe- 
cution, it has m the past been accompanied b\ a 
mortality rate considerably in excess of that for 
operable malignant disease elsewhere m the abdo- 
men Palliative, short-circuiting operations for 
malignant, obstructing lesions of the common 
duct have likewise been accomplished with con- 
siderable risk, but in the instances of recover}, 
these usually have been justified by the palliation 
obtained 

The effect on the liver of prolonged obstructive 
jaundice, particularly as regards disturbance of 
the hepatic function and reduction of the glycogen 
reserve, and the effect upon the blood, particularly 
prolongation of the bleeding and coagulation time, 
are well known These have contributed to the 
increased surgical risk of the jaundiced patient 
However, the modem methods of pre-operative 
preparation of the patient with obstructiv e jaun- 
dice have materially reduced the risk with which 
surgical procedures on the biliary tract mav be 
executed The patients with obstruction of the 
terminal portion of the common duct in which the 
effects of prolonged obstructive jaundice are 
manifested are further debilitated by pancreatic 
insufficiency incident to obstruction of the pan- 
creatic ducts Lesions m the penampullarv region 
of the duodenum producing both bile and pan- 
creatic retention present formidable surgical prob- 
lems not only in the technical execution of surgical 
procedures, but m the control of the various fac- 
tors contributing to the surgical risk. 

While malignant tumors of the extrahepatic 
ducts may and do occur anjuvhere from the hilus 
of the liver to the terminal portion of the common 
duct, Marshall and others have presented data 
indicating that nearh one-third of the malignant 
tumors of the extrahepatic ducts occur m the ter- 
minal portion of the common duct, the ampulla 
of Vater The mfrequencv with v\ hich malignant 
tumors in this situation have been surgically ex- 
tirpated seems to warrant recording the following 


case of successful transduodenal resection of the 
ampulla of Vater for carcinoma of the distal end 
of the common duct 

CASE REPORT 

The patient, Mrs M DeR , 54 y ears of age, had resided 
in South America all her life until the past 2 years On 
August 15, 1Q34, at the time of the original consultation, 
she ga\ e a history of only 3 weeks’ duration of epigastric 
distress and progressively deepening jaundice The epi 
gastnc distress was associated with considerable digestiv e 
disturbance, nausea, and vomiting There had never been 
any acute pain There had been no chills but a daih tem 
perature of 100 degrees F The appetite was poor, and the 
patient had lost 10 pounds m weight during the short dura- 
tion of her illness The patient has recently had some uri- 
nary frequency, and some years ago, previous to coming to 
this country, she was told that she had an enlarged left kid- 
ney At the time of the examination the patient was poorb 
nourished weighed 98 pounds, and was deeply jaundiced 
the svstohe blood pressure was 10S, diastobc 70 Examina- 
tion of the head, neck, heart, lungs, and breasts was nega 
tive Neither the fiver nor gall bladder was palpable A 
large cystic mass occupied the entire upper left quadrant of 
the abdomen, extending high under the left costal margin 
and posteriorly to the kidney region, it was not tender, 
mov ed with respiration, and was believ ed to be an enlarged 
left kidney , probably a left hydronephrosis Pelvic and rec- 
tal examination was negativ e There was no edema of the 
extremities, and all reflexes were normal. 

The patient was admitted to St. Vincent’s Hospital for 
further observation Urinalysis specific gravity, r oio 
acid reaction, bile, 4, no albumin, sugar, casts or pus cells 
but an occasional red blood cell was present. The concen- 
tration of the hemoglobin was 60 per centj and the erythro- 
cytes numbered 3 990,000m each cubic millimeter of blood 
Leucocytes numbered 6200 m each cubic millimeter of 
blood, and the differential count was as follows lympho- 
cytes, 36 eosmophiles, 2, basophdes i, neutrophiles, 60 
The bleeding time was 2 minutes 1; seconds, and the coag- 
ulation time was 4 minutes The renal functional tests, 
phenolsulphonphthalem and blood urea, were within nor- 
mal limits Inasmuch as the renal functional tests were 
normal it seemed that abdominal exploration to determine 
the cause of the painless, obstructive jaundice was more 
important than further investigation of the unnarv tract 
to determine the true nature of the left renal enlargement. 
A pre-operative diagnosis of obstructive jaundice, prob- 
ably due to carcinoma of the bead of the pancreas was 
made 1 

At operation, August 17, 1934 through a high right rec- 
tus mason it was first determined that the cystic mass 
occupying the left upper quadrant of the abdomen was a 
huge hydronephrosis of the left kidney , the right kidnev 
was normaL The gall bladder was greatly distended and 

Wa5 J? lhtcd to J about «ahmeters m 
diameter The hver edge extended just below the costal 


•Resdl^ore the Western SuiEical AssocUtion St toms Missouri December ,, u 
1 Cbiel of Department of Patholo© St. Vincent i HoimS. W 
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n» looariy tutored at* tto pwocmt* rfwct Alter lw 
tAbav* will af tto doodtwrai ni cto Md, Un****'? **- 
terra) dawiff <J tic cuaaMW duct in MUitotod t rt 
chMadoebAtwary lb* fell U e d d ff nl not dotard, nor 
did rt Mem nctwnry to MrmUwi tatrrtol dreksy* c» tit 
K*C bladder by ny typw d tmmtaamm 
TeMapantir* mm The patiat** cm* 
rwratimljy OyrentftJ Tto nnfap Imm 


"W^a^afc^MipttWMl t*bcJD-(jT«*— - 
Mat *iA MKMlwDcd a place, but irttpkt bw*d5* 
«ir»oa «j»M M»MiMu —j T^tTpbaxterCUj nf m^ t 
uwtrtcfMSr. b»*a«jb* M H» »eetn rt tto ctni Tto 
w»d» tnadJM a tit n*hi feid u* AJMefr mUttttd «W 
broia »pby Mopkmc In which fee w VutW 

ld»“, Tto ta«» crib m ktj« tM nanimny abadu 
libo^paterfUamtocMcrTMad Antotowrf 
tto F*p<k the FKMTMtc dart «tow* erf? raticm 
»«|P» t< JUHMl CMCOM befce* Me pto aU: ml Mil it 

■rxu*t*ntf c*aiwrtacMwfcIkttocttx*sceiWct*to*u 
jrwucr OMijnj d h*»Jtir t*M» Tb» ata»l btt*«* lit 
is>3»ck %*fl d tM tws dMdoMl foil* ad bftirta tto to* 
tad tM Modi <J ti» ptjxUt wUdi b mamnSj «cor«d 
by tie t»o <fcd» »ad tM KMJofle , » nirp » r » o4 ti—t 
■poBy ttptoad by tanor rtb mJt bm n4 lien jVjk) 
y*t boed by wad qdlicto*n (#« y) TU W k 
p*j»Sw 7 typ* wlV lot orrw track** uli tM 

That* tCr»a« TW trDt txij I mjWw)/ bew 
«ad oHy »bjl» ti at Un iMri ert t»»a rt* 
bw Om koomI atm, dfltra* 
axtr a krl* krrrr cod pair *acfa ah non kw 
' a Udcn« tto now* geUM* TU mmp k m » 


**Dtr <* 

krejot" 


«dih> abml tia una tma mm cm wjm a> <o 

miA f tu nt Oc duct, ad Mi atfltaud tto ft t o — e h 
loot o( tto to: Ami I will It ku Atkinyrd tto *cml 
itroctrm d tto n*paa ud tot (to tok 

^ — ”■ — ‘ tto ■ratoc/«otom»ct», toiton 


<V fTCM rjofod ccMactat*-* by iboct Uw ckiti tot »t Gratok, u M*rd by tto nato cd cotom »ct», 
which Int tto dnlcdMicaUgy tato *w tto^ ni J& dt- r/pu tetirt- ptouMnnrArm f ■ mi 
wwrtiof tto tok {etc tto dwirmei. ad t«k ippcurd to »t»t»d thtf h itohty at tto Oator t* tottat* 


tto HooJ d*yi HUr Tto chc*cdncbo*to»CT tmto w r*- 
« 0 Tcd oa tto djhtmth d *r wtoch wwt kdoved wfcnwil- 
•tdy by caopi-tr towlaf wfttoot oitwnul .irilMft of btk 
Tto *atB ptcco al a t totcr wMcb h*d tom kxmmfrj Mwt4 
tato tto pwaoMic <taa m mned n tto «ool c* tto 
tenth <ky Tto Mtkst d mmmtd troa tto bwgatil 
Septmabrr t, tic ticwtywrti poatocaatm <ky,it 
which tan* tto Rwtoi tod pneriaBr Anrooiml Tto 
pidewt wapeMCOttd 1 1< Vtocra'i Lkwfiul CtodcnMi 
Nortabo p m occflat rttorfrfwn. toyii* renewed b<» 
■ *■ ■ ) w*ht 

Tto pwttology at tto tumor at tto «MpoB» at V*Ht M- 
tsoitd « opiotnn to daenhed to t>r John W Boddt 
Tto ^toamern to « ectarfid «nd httnlet pwjnib ef V tn 
(T» iX which 1* MT^w *t*ped. l«m* to*. aaiv 
R*t*» a dtoacitt ad g entimwn ikbo* ttot « 
c»ppcd by b uni to* cwl dooi* g ctrntjatom ■ d»i»- 
rtrr Tto wcM«rS tto toM iud tto fMTptonl hwB o( tto 
dorM to atoct, but tointtoBdat tto acwtM M tto >»pA 
h u cccmLtk *m 6 nalhcwctm m duakw whxh ■ 
M*hl)y ticMtod, ctok. Md ndcimad Tto ▼* 

hot tarn oijitwntod tom* wki m ofcmtad m»- 
Ud Tto ttoiwot tto y wwJoiHwdi et tto Ato- 
ittil »B. Uh twa dwcO I' **“ — ecu. 


il*-f r Jadfately cKl«rM »od tto Mrtacri pecan tM M m- 
wiectJoo irt cCTT M fd to jf* J «* uadcto d Uan A art 
teal wnna whnh to armored ban irccod tto dad* 
i«rwt tn tie damtenJ wwD, toaroM tto arOalai tna in* 
voenhard M tto tocticfaM to tto boa at raaacun, itowrd 
carnal Mrwetum a '"' ‘ ‘ * 

ooa A borwoaUl I 

which tactoicd bath *»ct» ■ - • j- 

a ptmlSa tad ac ctc— d tar muoacopw: itudy (n* *t 
Jtoaerpe pathtoccr ,Tto anona. at tto iodeni 
tahta cnopTfar tto «*wttod-«ri ptwtoB al tto Aim* m 


UTCIOOK* or CA*CnrCCWA W ra3AMJTJUA*T 
1XOTOW 

Should ooe rdy only upon tie number d tm 
In wUefc wtffchl rU&pAtloo o! * nudf^iant Iwo 
tn tbc perUmpdlJtn' regkjo hu Ires <irc to 
would be beBtod to tbe opinloo th*t 
dtot**e la ttfc iJttMiioo a erceedloftr «na»- 
ntto. In igtt Coben u»d Colp coZkcted (r«n the 
hierhtmw o*ir 59 cue* ol rarttc*} opermtfac fcr 
araDoin* b tie perknipulhxy regbo of tbe dno- 
ttounm, frw J 89 S to 1913 tod thae bdaded 
5 cMe* whfcit t toy ndded It bo been pr»- 
iQJe for me to collect odr 18 hddrtiars*) a« » 
rtdlc»l otirpntloo far cnrduotnh at the hnyu &t 
of Viter ware 1913 (mdadmg tbe coe toTon r*~ 
ported) Tbe reported cue* of rwdiol r ' trT T l ‘Jf* 
ot tbe unpolk M I *ter f*H to uewut * tree ide» 
oj tbe hxiJnw cd nubjn»nt dw*» tn tbo “ba 
tie* Many roecr cue* *re recorded tn wto entto 
haioo found otter to bt tnopmble *5 wtrp- 
c*l Bjpkrtti* or w« found *t tntoprr 
In *913 Oot«tod« colkctcd 1 o c**e* ot c«- 
<V tbe ot \*ltr In otfr * “ 

tto*e hmd * roedcoci d die tmpulk torn otme 
No aUrenpt hu boas wade tn tha review to c«- 
Vyct »3 trf tbe cue* of cardnonw In tbe «rtaeapei- 
kry rejrkhi of tbe thwde»tno tb»t P*^ beeo 
rtcordedHcnrrreT aerrtb foe tbe cue* ta wWd> 
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radical operation has been performed has pro- 
vided an opportunity for reviewing many cases 
in which palliative operations have been done for 
definitely determined malignant disease of the 
ampulla, or where the lesion was found at autopsy, 
to leave me with the impression that the cases m 
which radical operation was performed most con- 
servatively represent less than 20 per cent of the 
cases of carcinoma in the periampullary region 
Upcott, Palhn, Einhom and Stetten, Muller, 
Cohen and Colp, Busch, Fulde and others have 
previously presented extensive reviews of this 
subject The report of Cohen and Colp provides a 
most complete collection of cases of radical opera- 
tion for carcinoma of the ampulla m which 59 
cases are hsted since the first radical operation 
was performed by Halsted in 1898 The case re- 
ported by Abell has been deducted from Cohen 
and Colp’s list, for it was not a radical operation 
for removal of the lesion, but was a case m which 
certain short circuiting operations were per- 
formed, and at a third and final operation trans- 
duodenal application of radium to the lesion was 
made Considerable discrepancy is apparent m the 
collected cases published subsequent to those of 
Cohen and Colp In 1927, Fulde collected 51 
cases of radical operation, to which he added one 
of his own He omitted 16 cases from Cohen and 
Colp’s report (Alglave, Anschutz, Ohani, Bruett, 
Gohrbrandt, Muller, Tenam, Della Valle, Pozzi, 
3 cases, Cohen and Colp, 3 cases, Hartman, 2 
cases, also reported by Stahevitch) and added 9 
not previously recorded (Brenner, Boehm, Bind, 
Eiselberg, 2 cases, Konjetzny, Kappis, Wrede, 
Fulde) Of the latter it has been possible for me 
to venfy only those of Konjetzny and Fulde In 
1931, Muller and Rodemaher stated that 81 cases 
■were reported in the literature However, an 
analysis of this report shows the inclusion of sev- 
eral cases m which radical extirpation was not 
earned out but m which the surgical procedure 
consisted of a palliative short circuiting operation 
In 1933, Lauwers stated there were at that time 
64 cases of radical removal of a carcinoma of the 
ampulla of Vater recorded Actually about 85 
cases are recorded to date Appended are the 
abstracts of 17 cases collected since 1925, which, 
with the above reported case, and in conjunction 
with 58 cases collected by Cohen and Colp, pro- 
vide a senes of 76 cases of radical resection for 
carcinoma m the periampullary region of the duo- 
denum, on which this study is based Seven of 
these cases are from the Majo CJtnic Three are 
contained in the senes collected by Cohen and 
Colp, 2 having been recorded by W J Mayo, and 
i bj Renshaw, in 1922 The 4 others are ap- 


pended (Judd, 2 cases, Walters, 1 case, and Pem- 
berton, 1 case) Two cases reported by Muller 
and Rodemaker (Van Remynse, Van Ardenne), 
and 7 cases reported by Fulde (Brenner, Boehm, 
Blad, Eiselberg, 2 cases, Kappis, Wrede) have not 
been available to me 

According to Springer, penampullar carcinoma 
may onginate in the low er end of the common bile 
duct, m the ampulla of Vater, the duct of Wirsung, 
or from the duodenal surface of the papilla of 
Vater Sponger quotes Rolleston in stating that 
one-third of all new-growths of the bile ducts anse 
in the lower or terminal portion of the common 
duct Growths onginating here are practically 
always carcinomas and usually progress along 
the course of the duct and outward into the duo- 
denal wall, infiltrating the mucosa and finally 
ulcerating freely into the duodenum Rolleston 
has said that carcinoma arising in the ampulla of 
Vater, as such, is rare Hanot termed this lesion 
cancer du pylore pancrealtcobilhare m contradis- 
tinction to neoplasm arising from the duodenal 
surface of the papilla or from the bile duct It 
occurs as a small papillary outgrowth from the 
inner folds of the mucous membrane lining the 
ampulla Neoplasms in the duct of Wirsung are 
rare The new-growths arising from the duode- 
nal surface of the papilla of Vater are the most 
common penampullar tumors and according to 
Springer comprise about two-thirds of all duo- 
denal carcinomas Murgoa has stated that the 
site of origin of cancer in the penampullar area is 
sometimes difficult to ascertain even on micro- 
scopic examination, and that observers have not 
all been careful to differentiate them Practically 
all malignant lesions occurring in the periampul- 
lary region are carcinomas, most frequently 
adenocarcinoma or papillary carcinoma Denchs, 
however, reported 2 cases of sarcoma, 1 of which 
was operated upon without success Christopher 
reviewed 42 cases of benign tumor of the ampulla 
of Vater, 11 of which were papillomas Case 1, 
that of Hansen, appended and included as car- 
cinoma, reported as a benign papilloma at the 
tune of excision with subsequent malignant recur- 
rence, suggests that papilloma in this situation 
should be regarded as precancer if not actually 
malignant. J 

CLINICAL MANIFESTATIONS 

There is nothing unusual m the age incidence 
of malignant disease in this situation for it corre- 
sponds with the age incidence of malignant dis- 
ease elsewhere It is of interest that the youngest 
patient in whom radical operation was done was 
30 years of age, and that about 10 per cent of the 
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J*tfcnt» were in the fourth decade erf Of a. The 
oWe*t patient operated upoo w» 66 \eari erf age. 

The clinical manifestations of moligraLnt d»~ 
at the ampulla of Vater are tbcae resulting 
ircan obstruction of the axnmc® talc doct and 
parcreatic duct, and from ulceratko of the lew* 
with intestmal bleeding and seccodair irrmii 
Jaundice ha* been a predominant rftni r»l m an! 
festatioo, intermittent or nropremivT -with warn* 
pain associated £n lpprartmatefv 50 per cent of 
the care*, ' wmll v not a* a true bfiorv coflc unless 
gall story-s were present. Outerbrldge In a review 
of tro caae* of cardoocna in the periampullary 
area, found gall atooe* associated ta only *0 per 
cent of the caae* While Jaundice baa been pre- 
dominant, It has not always been present. Atten- 
tion In several Instances had been directed to In- 
determinate catwe of mteatlnal bleeding, tlx 
source of which w*a foanrj upon stngical explora 
tkai to be an ulcerating lesion of the ampulla of 
Vater Diarrhea ha* occurred with mffidest fre- 
qneocr in the presence of pancreatic doct ob- 
struction to be considered of significance, at anv 
rate In the presence of Jaundice. Den ech au, et at, 
la discussing 6 personal caaea and ij other* col- 
lected from the French literature t rated that hr 11 
caae* there w*» intractable diarrhea. They ero- 
phzdmd the diagnostic significance of fndrter 
minate Intestinal bleeding and suggested that 
hfUtry obstruction, intestinal bleeding, and tntrac 
table diarrhea may gi e the due to tbe dagnoab 
of ampuilary cancer 

Seldom may the eUnkxl diagnosis of periampul- 
lar cardnoma be made, and practically always the 
dugnoab has been established at the time erf sur 
gleal exploration or at autopsy The diagnostic 
difFunltiea of determining the cause of obstructive 
Jaundice are well known Todd has stated that 
too much significance should not be placed on the 
presenting: symptom* in the did en-n till diagnosis, 
for he ha* been led to believe that painless Jaun- 
dice Is commonly present in cases of obstruction 
from stone in the common duct, and furthermore 
that jauwixe with colic and pain is mere axnmcn 
h cases of cardnom* 0/ tha pancreas and ducts 
than was formerly beflexed. 

Tbe frequency with which carcinoma fn the 
periampullary region of the duodenum, prodnong 
obstructive jaundice, has been found at autopsy 
as a locally confined, movable, and operatic Jerion 
without extension to surrounding structure* and 
without metastasis, urges the adoption erf tbe 
rather broad policy of aipionng all cases of ob- 
nroetbre btmebee early In the absence erf definite 
centra -tndieatloci In applying such a general rule 
ft irffl occasionally hafpgr that through dUficab 


tim of accurate dftJcmitiatioo an ocmk®»l caw 
of noo-obstrodirc Jaundice, as prosed upon n 
paWatlon, will be eperated upon Sah an octs- 
d^tl exploration b far less serious than to alios 
through the adopt*® of a more c ou s em thT atti- 
tude a case of oiwtroctive Jaundice earned by a 
•wgfcaBy remcntblc leslou to remain menjerrd 
Indefinitely 

Many bare directed ittentko to tbe rapid de- 
cline of the patient with an obitraoing pero-ca- 
puflarlesioo Ooterbrldge staled that the a\ereg« 
time dapsing between tbs onset of symptoms iwl 
death in 47 cases was t K memths In 50 per cent 
of the cases the duration was less than 3 mouths 
The rapid decline of patient 1 wflerbg loss cf pan- 
creatic searticn by way of an external pancreatic 
fistula or through pancreatic doct destruction 
with pancreatic Insufficiency occurring it well 
known. Abell has stated that cMemm and pan- 
creatic Insufficiency rapidly produce * eight loss 
and asthenia. 

•uaarcxL rtocduaa 

So far as tbe operabfflty of carefnomt cf the 
periampullary region b concerned, the gnm ihttt 
limited to the papflla or Its immediate surTocni- 
ings, without glandular inrolrement or tnetreta- 
szs, and turgialfy removable in thirtJoartkt of 
tbe case* reviewed by Outerbcldge Suchtndmc 
were repeatedly encountered at autopsy In the 
cases rrccwdfd during rerent yean It hr note- 
worthy that death usually take* place befcrt 
metastaae* occur. Shapiro and Llfrendah] studied 
it cases orf cardnoma erf the extrahqxtic We 
duett. Metaatase* were rreamt at autopsy la «D 
cases exc ep t the 1 case in wfatdi the Wiai was 
situated In the unpaid of Vater V feature axa- 
mcn to nearly all these lesions b then small she 
A common finding even at early opera tin when 
fauwfic* b present, or at autopsy a great (firing 
tiou of the gall bladder and common doct witk 
cofcrfcas mtsoold material entirely drvxid of bfl* 

Pi TrSa and Rocfcmaler ha e stated that the 
mortality rate of aurzoca] preodnres for card- 
noma la the perlampufiarv regie® ranges fre« ju 
to 70 per cent, dependrog on the doratwc d th e 
Jarmdice and the type of opetatlou ixtricrmnl 
From my review cf ths case* cf cat cinema of the 
ampulla thsl have bee® operated njx*, h m *7 * 
itated that tlx momBty rate erf palbathe epa* 
Boca to ptomde Internal UHary drainage by van- 
oua types oi anaatoeaases stall approaches T®!* 1 ’ 
cent, while in recent jears, through the enJp»T 
ment of rather cucservatl a metnods of lamaU 
erlirpstko of tbe growth, the mortality rate « 
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TABLE L— EIGHTEEN CASES OF RADICAL OPERATION FOR CARCINOMA OF THE PERI- 
AMPULLARY REGION OF THE DUODENUM FROM 1925-1934 


\ CAT 

Surgeon 

Operation performed 

Result 

1 

Pathology 

1032 

Judd (Caw 1 ) 
(Walter*. 55 ) 

1 Cholecystostomy a Transduodenal 
exosioD choledochoduodenostomy 

Died a dayi after operation 

| Cara noma 

m 

Hansen 

Transduodenal excision cholecyjtostomy 

Operative recovery recurrence and 
death 18 moa 

| r Benign papilloma 
a Carcinoma 

1035 

Konjetxny 

Combined transduodenal and retroduodenal 
excision Reimplantation C. D A. P D 

Recovery 

Adenocarcinoma 

1035 

Cabot (Potter) 

Transduodenal excision Reimplantation 

C D 

Living and well 8 yrs after 
operation 

Carcinoma 

: 

1037 

CUr 

Transduodenal excision 

Living and well more than j yn 
after operation 

J Papillary carcinoma 

1037 

Fulde 

Transduodenal excision 

Living and well a yrs. after 
operation 

Adenocarcinoma 

1038 

Colter (Potter) 

Transduodenal excision Reimplantation 

C. D 

Died on fourth day (cholemia) 

[ Carcinoma 

1928 

Busch 

1 Cholecystostomy a Transduodenal 
excision 

Recovery 

Adenocarcinoma 

1038 

Llambus 

Transduodenal excision Reimplantation 

CD A P D cholecyatec. A dr C D 

Recovery 

Cylindrical cell epithelioma 

1010 

Dench* (Case 1 ) 

Resection of duodenum. Reimplantation 

C D to stomach 

Died on the third day Autopsy 
h*o metastasis 

Spindle-cell sarcoma 

1030 

Detick* (Case a) 

Transduodenal excision Reimplantation 

CD iP D Choledoch ostomy 

Died on the sixth day postoper* 
tively 

? 


Walter* 

Transduodenal exosion Choledochoduo- 
denostomy 

Recovery 

[ Adenocarcinoma Grade II 

1£>3I 

Pemberton 

(Walter*) 

Transduodenal excision Lateral anastomosis 

C D A duodenum 

Recurrence and death a yrs after 
operation 

Colloid carcinoma 

193 * 

Jl 

r-a 

*■— 1 

x Drain gall bladder and common duct 
a Transduodenal exdsion 

Recurrence g month* after 
operation 

Carcinoma 

*933 

Potter 

Transduodenal excision Reimplantation 

C D &P D 

Recovery 

Adenocarcinoma. 

IPJJ 

Lauwers 
(Case 1 ) 

Transduodenal excision Cholecyst 
jejun ostomy 

Living and well 3 yrs. 10 mos. 
after operation 

Cylindrical epithelioma 

1033 

Lauwers 
(Case 3) 

Transduodenal exdsion. Cholecyst 
jejunostomy 

Living and well g month* after 
operation 

Cylindrical epithelioma 

195 + 

Hunt 

Transduodenal excision. Reimplantation 

C D &P D Choledochostomy 

Recovery 

Adenocarcinoma 


resection is decreasing and approaches 30 per cent 
By rather conservative methods of radical extir- 
pation I have reference to the direct reimplanta- 
tion of the common and pancreatic ducts into the 
duodenum instead of extensive anastomoses be- 
tween the gall bladder and stomach, duodenum, 
or jejunum to provide internal drainage of the 
biliary tract. The mortality rate is materially in- 
fluenced by the magnitude of the surgical proce- 
dure Radical extirpation has been facilitated as 
a second stage operation in a number of instances 
after preliminary external drainage of the biliary 
tract has been established as was first successfully 
accomplished by W J Mayo The mortality rate 
m general of radical extirpation of a carcinoma of 
the ampulla has exceeded 40 per cent. In Fulde’s 
collected senes of 52 cases of radical operation, the 
mortality rate was 42 per cent In 58 cases re- 
ported by Cohen and Colp there were 25 surgical 


deaths, a mortality rate of 43 per cent Of the 18 
cases herein added to Cohen’s and Colp’s, there 
were but 4 surgical deaths, or a total of 29 in 76 
cases, a mortality of 38 per cent for entire senes 
The cases of radical extirpation herein con- 
sidered were all operated upon as a one stage 
operation, with the exception of 8 cases, with only 
2 deaths resulting from the second stage resection 
of the growth This should not lead to the conclu- 
sion that the mortality rate of the two stage opera- 
tion is more favorable than that of the one stage 
procedure, for the nsh of establishing external 
biliary drainage or internal drainage bv some type 
of anastomosis between the gall bladder and upper 
gastrointestinal tract m the presence of obstruc- 
tive jaundice is not negligible, by am means, and 
many patients who have been subjected to such 
preliminary procedures have not survived to un- 
dergo radical excision of the growth 
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Table* I awl II indicate acrewl tntereMiftg lac 
tan pettainfag ta mortality rate. Tranaduodenal 
cxdaion ha* Gera the moat frequent mjthod of 
eitlrpatkn of the powth In the periampcnaiy re- 
gion of tbc duoamum. Simple tramduodenal 
enlakm without regard to »oene dhporitkm d the 
common and pancreatic duct* apparently k ac 
commuted by approximately the lame rak U the 
mean formidable procedure* which In addition to 
extklon cl the growth include cholccyatoatcmy or 
cboledochoitocjy for exteroal drainage or the aad- 
Ota type* of anastomoaea or aide trading op- 
eration* to pro-ride internal drainage. In 
balance*, the operation* have been of *och mag- 
nitude a* to include rejection of a part of tbc 
pawaeaa, cholecystectomy and provide** far 
both internal ana external drainage erf the bffiarr 
tract Tranadoodenal excbfcm of the kake *Wi 
rdmriantaticn d the common and mnaeaoc 
duct* into the jxalerior wall of the duodena® ha* 
ipparentiy been carried oot with the ka*t poa- 
■hlw risk. 

P «TH«ri e operation* whereby blitary otairnc 
tkma b reikrred by wane anaatwuotk: procedure 
between the gall bladder and nppei r»«^ 
inteatbmJ trad, even though executed with coo 
rl.V t rrc often productive of much pal 
Batkin thoogh life may be prolonged for a matter 
of only a few month*. Lanwer* *Ul« that an 
masto nwwk between the gall bladder and theje- 
funom obviate* much mare certainly tbedevekp- 
rrwot of cbokngflk, than where w*± anaatemori* 
i* made to the stomach or dtwdeasnn- In Wj, 
Exdman reported most excelle n t paflittiac de- 
rived from cfwkcrstjejnnoatotrry for c* n*iorro ct 
the ampulla of Vater Hmg*t » patient lived S 
year* bflowini a paEtatfva cholecy*tdood«uw- 


RecraTeuce fotiowlng radical atHpatloccJ pen - 
ampullar carthuma ha* been frequent. Ten of tie 
47 caiea «h»t mryfred the operation bed in* 
than i year, and in a number elf other retanroct* 
required aubaequent operation for reaming {xnfi- 
dK* cr duxknal ob» traction. Muller a*d Rcde- 


fort. Ckr reported bk ca*e a* the kmrth one m- 
conled living * } car* cr more. He Included tb* 
of K eerie, 17 yean, Lewis, M yean and Okki 
6 yean. Mailer and Rnde m a kfr »txtfd that 
Koerte* ca*o wa* Bring and well *1 }t*r» after 
operation. Among additional patient* Bib^ * to 
8 yean after operation an tbcie of Fulde, Cabot, 
Laxrwen, OUanl, Tfnani, Morin, and \artrw 

abstract or trrxjrrrxjr casx *cto*h o r ** *** 
cal unenw or camcdwma or re* /jervu* 

or TATTH, COUXCTXD SBCX IQIJ 
Juwd (pcwwl ' nnfinritVa, Wthto, 
ra wan. u T»»r» d «tr. wfacw c o^ i kk t 
tbtfcaowal dwtro of 4 rwlh *' ’V ' - * 1 * * ;h^** *_. ^ 
rsaeria Open mwJtrftw , Ow aB ” C 

p tiM tht prt»C to dwpfr w**k*d, Ik* 
to un **tw» r writh. 

Al mkTOjoa, Dwonbcr *7 hh, thi hvw *”*”*£? 
*wl bk 4 ^ ud tb* croacw Aictwav 

At»rf,Wmkiw*fafaTOfdt ttt«k «er <* ***» 
«a«-d*ctwt-ATOt*o^tttob* eiro****^* 
tapcUotViUT A cfcoinyWaWMPy to *■* t* : 
tk* tahary rfwtrudfc- wrtk tWri- •*“»“* “T 1 
U tb* inuth ft V*t * 1 t wojoiI W»*» ig fUtww A" 
r i biSkr«aUi»»d tkrit tda tktwwiw wnW * 

TO ‘»a p*2j 

d^lUiek**, tvi», <kr* «h“ tW 
rrroW al aatr* *U0 

tract nut t*lo ta* portcool csrrtf anktd ■ 

imr, i»d apkritt*. 
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Fig 1 Tumor of ampulla of Vater visualized upon opening duodenum. 


Hansev, 1925 The patient was a man 44 > ears of age, 
who was first seen June 6, 1924. The complaint was that of 
jaundice, fe\ er \ omiting of coffee ground Like material, and 
IO ^°8 ran ’ s in weight The li\er edge was pal 
a 6 ^ ow C09 fnl margin and a distended gall 
bladder was palpable. There was bile in the unne and 
some blood in the stool The pre operative diagnosis was 
cancer of the pancreas, cholangitis, and probable ulcer of 
Ihe duodenum near the papilla of Vater At operation, 
August 15, 1924 the gall bladder was distended with color 
less mucoid material, but contained no stones There was 
some enlargement of the In er, but no abscess or metastases 
in the liver On palpation of the duodenum a tumor was 
felt m the second portion, which was thought to be a tumor 
of the papilla of Vater A trans duodenal excision of a pi 
geon’s-egg sized tumor was made without excision of the 
entire thickness of the posterior wall of the duodenum The 
cut end of the common duct was seen and only a few sutures 
were introduced between it and the duodenal mucosa. A 
cholecystostomy was done The patient made a satisfac- 
tory recovery and healing of the wound occurred without a 


S^P^ hC of P VaS° S1CaI reP ° rt WaS bCmen pap,Uoma of 

Subsequent course The patient continued to impror e for 

u h ' Ios , t "' c « ht - Occult blood appeared 
m the stool and the hemoglobin dropped to 42 per cent. At 

Deccmb . cr S, * 9*4 (6 months after the 
first operation), recurrence of the tumor at the head of the 
pancreas and metastases to the In er were found. A specr 
men removed proved t0 be carcinoma. The patient 
year later I\ote This case is included for the final diagno- 
sis was carcinoma, e\en though the original report on^e 
tumor renamed was benign papilloma P “ 

, 1 °^^ 1925 Tile P atj ent was a man, e; years of 
age The history was that of cramp like paini/mil^ 
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duct in a 64 year old man Doth occurred on the fourth 
postoperative da a front cholcmia and inanition I’athologv 
carcinoma 

Blent, iipS. The patient wa« a man, 54 Mar*; of age 
The history teas that of repeated attacks of epigastric pain 
referred to the right shoulder, followed lit jaundice \t a 
first operation a cholccvslostoms was done rvithout rccog 
mlion of the cause of the obstructive jaundice l’ostojicn 
tiee recurrent colic and jaundice led to n diagnosis of he pa 
titis and cholelithiasis \t the second alteration lie Tro 
fessor hchaldunosc, a tumor of the ampulla of \ ntcr teas 
found and a transduodcnal excision of the tumor teas made 
Recover) occurred. Pathologi .adenocarcinoma 
Llammvs 10-S The patient teas a man 4a tears of age 
Thehislor) was that of epigastric pain of i >cars duration, 
occurring set era! hours after meals 1 here had also been 
some nausea and vomiting of acid like material Hie stools 
had also on set cral occasion* been dark \o statement was 
made regarding the presence of jaund ice \ clinical di igno- 
sisof gastnc ulcer or choice vsliU* vva* nude \t operation, 
Jult 30, 19.;, no ulcer was found, botvetcr palpation 
through the anterior wall of the duodenum suggested a 
tumor of the second portion of the duodenum The gal! 
bladder cystic and common ducts were greatlj distended 
V transduodcnal excision of a tumor of the papilla of \ater 
was made and the common duct and panrrrilic duct wore 
rcimplantcd into the posterior wall of the duodenum The 
gall bladder was removed and external drainage of the com 
mon duct was instituted Recovery of the |gaticnl occurred 
The pathological report was cvhndncal cell epithelioma of 
the papilla of \ nter 

Dg-segs, Gustav, 1929 (Case r ) The patient na a 
woman 31 years of age, who entered the clime January 35 
>9 3 The history was that of upper abdominal pain 
jaundice, fever, loss of appetite and loss of weight of 3 
months duration The pain in the epigastrium was that of 
pressure The patient was under observation for about 4 
weeks at which lime a pre-operative diagnosis of carcinoma 
of the duodenum or the pancreas was made At operation 
Februarv 34 19*3 a small apple sired tumor was found in 
the region of the papilla A resection of the duodenum in 
eluding the tumor and a part of the pancreas was made 
"nth end to-end anastomosis of the duodenum to the stom 
ach and reimplantation of the end of the common duct into 
the pars pylonca Pathology spindle cell sarcoma Death 
occurred on the third day and at autopsy no metastases 
were found 

Dencrs, Gustav 1929 (Case 3 ) The patient, a man, was 
first seen October iS, 192(1 On September 5, 1926 the 
unne was dark colored The nest dav some upper abdomi 
nal pain and jaundice were first noticed The symptoms 
persisted and on February 16, 19^7, a pre-operative diagno- 
sis of obstructive jaundice due to tumor was made. At 
operation, February ig 1937 a large distended gall bladder 
was found which contained no stones, but did contain 
colorless or white bde The common duct was sufficiently 
dilated to allow introduction ol the finger after it was 
opened A tumor at the ampulla the sue of a walnut was 
found Transduodcnal excision of the tumor was made and 
the common and pancreatic ducts were reimplanted mto 
the jiostenor wall of the duodenum and the common duct 
was drained externally Pathology of the tumor was not 
stated Death occurred on the sixth da) and autops) re 
vealed no metastases. 

Walters, AAaltman 1931 The patient was a man, 30 
years of age, whose only symptom was severe intestinal 
bleeding There had been no jaundice, but for 2 weeks 
there had been weakness, dullness, and shortness of 
breath and a weight loss of is pounds Indeterminate 
source of intestinal bleeding led to abdominal exploration, 



1 ig 5 Lateral vacw of resected papilla Catgut bas 
been passed into the common bile duel and pancreatic duct 
and may He seen projecting through the meatus of the 
ampulla Note the tone of smooth mucosa over the apex 
where there is neoplastic replacement of the epithelium X4 


July 33 1931 At operation palpation of the duodenum in 
the region of the ampulla revealed some thickening which 
in conjunction with distention of the gall bladder, could not 
be disregarded. The duodenum was opened and an ulcer 
atmjjr lesion approximate!) 3 centimeters in diameter, in 
v olvmg the ampulla and the posterior wall of the duodenum 
was rev ealed Transduodcnal resection of the entire thick 
ness of the posterior waff of the duodenum, including the 
ampulla of \atcr, beginning 1 centimeter beyond the 
periphery of the lesion and earned to the pancreas was 
accomplished, and the posterior wall of the duodenum was 
dosed No attempt was made to isolate or identify the 
pancreatic duct The common bile duct was divided abov e 
the duodenum and the proaimal end was anastomosed to 
the duodenum over a piece of catheter The pathological 
report was adenocarcinoma, graded 2, of the ampulla of 
A'ater The convalescence was satisfactory and on re 
examination of the patient 2 months later the general con 
dition was excellent. 


Pemberton (reported by U alters, 34) The patient was 
a man, 44 years of age, whose complaint was that of stom 
ach trouble Following careful clinical investigation the 
diagnosis was indeterminate and abdominal exploration 
was advised At operation October 8, 1924, a markedly dis- 
tended gall bladder was found The appendix and gall 
bladder were removed There were no gall stones,. The pa 
Pent returned 3 months later January, 1925, with the his- 
‘° n ( .‘rVj? 15 previously pruntis had developed, and 
uia this bad been followed b> gradually deepemntr jaun- 
mcc without pain At operation complete obstrucUon of 
bl e duCtj d ? e to carcmoma of the ampulla, was 
found The common duct was greatly dilated and con- 
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rif 6 T lu> i 1 1 trrtloa throw^b pa^aik to bamoatal 
plan* (rw-wwd free* halo*) SoU { ) morn] d*e*Jra*J 
rwacca* m er lh« right ad left Wd», ( ) acopitobc iwroh. 
tocai rf ttoiurt *hwct the rweatw* (j) aodalt oi ton** n 
Pn*k *11 of right dandewal foW (4) greatly ddHed cawv 
«*• *Jtt (WW t left) *wJ nurrrmtx dact (Wtoa 00 
nght) f 5) walk and «rfim of inarml dart* aad *npwLi 
gad replaced by papaiTary Umww lnur and ac*a*J pajwg* 
way* accMei Xg 


turned will loccabmt, nrwcnaj rawtmal TranxkEdrul 
rr»* be eaaury of tutaor of the papaHa, j by 1 
ceotwaften t* dmnrtrr to* nwd* Lateral utKomi 
a* nryck between tie ianm <h*t aad lb* doodreara, 
aad lb* cat ratio* the pancreatic daw wa* ajiu e d M tha 
doodoLal raaroaa TW pat hn lag wal report WJI reJkwd car 
C£»o«a TW patieat fewer*] krai Ik r cntai ed gt>nd foe 

raftlk*. when ptia drrekped tod pmira imrrrd 
Ijq^rraba* BejWemtor to, 9*6. dw-kned attroan recar 
i mc « Death oerarrod m March, 917, bttk mor* iki 
year* after ertopatna at lW taamr of Ike arapaBa 
J coo (report ad by ttahera, J4J Tb* patent aa* e*j 

t ycar* ot agr ko*a chief lyraptoan were pataka* jaen 
t, of jH noatW daratm, and km 0/ 47 poaad* At 
opeiaLoa, b erven tor grA, th* gafl bladder and craonasa 

duct ven greatly dilated A aoft, ramble tarac* ni 
(oend t tb* end #f the cooujoo td* dwet Becatto af r* 
laoao ittadict tad Lk* prvlonrrd otfiiato ttar a 
armco adnaatk* cofr la gt a hka h d nnw* whwh waa tc 


coraphahed by ehofctn atoatoeay tad 1 „ 

Owe oootk taler tranadoodcwal im c uou of tk* u pcT j of 
V ter **J parfoerwed Niw* raeaathi kUer becanat of par* 
aad recarnnf jaorahea, abckrannal aipixitioo waa earned 
oat, wh*i iwrealed tonetin* or reearmg carmwxaa e4 
the ira*b c/ Vaftr OolfCTrtgaWtJtotnwy 
tamed 5*rea math* taler pa la tret ^Wro-ei 


Perm*. T Bjrenc B aJJ TW pa beat waa we»an,J7 
TWiaafa** Tb* haioty aw* th t cf ttawi: pan cf j 
waratka Anatwa aad jaindwa af week* dcratioa The 
lner aad intended gaD hkdder *er* palpable A pra- 
apoatn ikaaorn of caji OQaa of the kaaid of tb* yaa- 
ctrwi wwa rwatk A 1 opera Laa March t, oJJ. the jaC biad 


•»-** 


eses^Sl- 

*>' J ^ 


m 


M 




r « J'* 
r, O' 
: ArC 




1 a 7 hropfaatk rrpfjcnarwt of rpkWWti k i'ik 
TW tteaor calk re large *aiyt»* froaa eatnkl ta cwtnw 
aar m Uape aaaaDr ha large nacalar a*d kn 
fenetw eemaenbebe crtc pl m a Dejaamtaa aad mSm 
“*1** aia Caktypracnfarat bera V*ra>aJ celW»W**o^W 
aad met deo* nodn ard Ikr r) lopfaaa taaaf} caafjawa 
taarrw fUatdr ,V*oo 


der aa tian aOed and aboal threw tknaa aoraaal dtt tad 
rwalered onewirnn rated bde lk* CTree and ma 
duaa area rreatfy ikied, bat aralker tk* f*H IJaddar mt 
dacta coataoed tout Palpatn tkrwafh tk* kaedrawwi 
rerealed ranalka. krat bard am, about 1 jtWaHm 
•n (kaesrHT Tka k«r«k« in waa opened and a* akan l~a* 
araa Wraimf Ik* papdla m diackacd Tb* ptatere* w*i 
of tk* duodenor* aitk tha taaor aw* Id ted aafennrfy *»d 
•kaat } naUtartenat tk* coara ctort wa* dwwrrted hm 


and lr***dwodraaJ aacwKW of tke toaoe u*d cad *f cm 
moa dart aitk caff <rf daodeoal aairm ae at.f a j 
mi warier *ie *arroa*d«g tke kkrated ana *** aad* 
1 h* dtkted coamoc thart and paacnaur dact mere rrwa 
pkated 11 to tb* poatrnor »*□ of the d a*k * aa i T 
«n*D tohe* aer* owned Wo tb* cca ai aoa and paaemte 
datta Tka patjeot m^e aa uaetentfd retenn7 rttkal 
agy admearmaa* 

La araa, rojj (Ca*a ) TW patteal »•* »*, s> 
year* of age to aw* flr*t *rra t tk* Cbaie tept^ber L 
0*q Tba kaao*y of 4 poatha* daratwi, c iaa tfddmtrr 
antteai ytaadicaaad epagaatnc pan* accoa^aaadky i» 
rtng At tk* iraa of a iaaa aal fa a tke j»olin aa* try 
' pw tke coatal aaaig**, k*_ 


tk* attwnacb vaa newmal.aeiai . rii tkeea 1* laterroptia 
of tba d u odenal ikadoa t the iet el *f tk* aapalla d ' tto 
A dagnaae* cf tmaoe *f tb* Wodeoar* to o adt At tg> - 
naiawi, Septawber M, tb* h\er *1 **«*aWt eatojyf 
TW ktadder a** a*( iateaded and dxJ aef a*i»« 
atoac* r»lp*Or» af tha dtodeaa* op ealed k m ata 

Tb* daodeaewa •* cgwred and tr*n*doc«ltn»l raatety 
nrawj cf okerati** atraabeny *eted tcanoe ef tk* a» 
paW of V ter aw* awl* A cboWy«|fl*J»*0wy *» 
nadat/ ter tha ieicna» atodmded, cniim* tWwate** 
to bat. era tW gab Madder tad dn0*l rad cf tke wyw « 

mgfanti^ tk. pnowM e*rf «f fO*w« <*>• tk* ^e 

«k*Ulj«^ana Tb* ccenr*le*ce»ee u «*U*fertcey** »* 
patwjt war Aj-w »*ed fna tk* Ctunc | tel* met t** 
opreatioa TW p* topped npart am cyimir**! 
born Tbapaijcwt waaana aprw J*Jy I, Oil. J 
ro coonth* after op*r«tioa t ah*ck bw h* M* m F** 
keakk , 

L nm CCiaa ) Tke pa Peat *** S 7 ***" 

age, *t*o bt tba Oauc October 14, 9M The »rcp*— 



HUNT BUDD RESECTION 

were v ague epigastric pain and recent jaundice The gall 
bladder was palpable. At operation October iS, io 32, the 
Iner was considerably enlarged and the gall bladder was 
great k distended but did not contain stones Transdnode- 
nal excision of an ulcerating pea sized tumor of the ampulla 
of Vater was made, suturing the end of pancreatic duct to 
the duodenal mucosa The common duct was dilated and a 
cholecystjejunostomy was made between the distal je 
junum, after its division, and the gall bladder, and the 
proximal end of the jejunum was implanted mto the distal 
jejunum The pathological report was cy hndncal epithe- 
lioma. The convalescence was unev entful and the patient 
was dismissed 17 days after operation Nine months later, 
thepatient was perfectly well 

The following cases have not been available for review 
Brenner, Boehm, Blad, Eiselberg (2 cases), Kappis, Wrede 
(reported by Fulde), Van Remymse, Van Ardenne (reported 
by Muller and Rodemaker) 
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COMPLETE EXCISION AND RECONSTRUCTION or BOTH 
ACHILLES TENDONS FOR GIANT CELL XANTHOJH 

FORJtEST TOUNO, UD uoCT HARRIS, kt D Rncmro, Nnr \ 


I T fa not now an crn^div occurrence for the 
to be confronted with t litoatkm In 
which there fa no precedent, dtber In the 
litenturt ce In hfa cmn erperieoce apt* which to 
l*»e t plan of actknL The case reported below fa 
inch t ooc- Turnon of tcodani ire to rare Lhtt 
»ome writeacten doubt tbdr erfateoce (Barton) 
»e aui find only one loftince In which in AchlUe* 
tendon hit been erefaed ttvd t tncsplint of f udi 
kti nmde. In thfa cue (McWhorter ted Weefa) 
there fa no mention of the end-reralt *o thtt *e 
do not know whether or not Inaction vu re 
gained The outcome of treatment to our ptdent 
teem* to me to be of mare than potting interest 

MS S3JIT V* jrajA Patiemt u httc, Mirml 
wwbbq, «tcd >ttra *Xa im entered Staowj Uewo n! 
Iloapdtl oct parieat department Aofwt ji, qj ink 
coorpkmt of nenuas nun red raounne Shi ni hi 
lowrdfor period 01 5 mnothe m the toerhcal tod frmc 
aitofictl duoa The i tmim « tint the tu*c o7 the 
■nr nr* urn aad mutw wu noet hkriy peychic 
Bnjwn wu beard 00 the £aet that iW pitnl niid 
chid e»d had Been Wane prefnant She eiadjQltrd 
to the boapital an Nocrnfyi it, gjt, tod dtku n oc. 
cairUtye, aad Rnb*n‘i tvat nmnl out, no ausM foe the 
etenhly tu foamd, totcrjrt Lint lb* atm* n ratretdi n 

Pumf lk» pcnod the patient bod mo ce re p ka to mfar 
able to Mr Adult* teadoae, tod nnerm c nmnitnn 
b 7 dilTrmt ebamm tbowtd tha 1 d*ct otrrado to ba 
DonuaJ S 1 m to thchaifed 00 December 4, qjj 
T wo etka foGowta* ihachwrj* the ratamed to tha pot 
coioficml rime conptaran* lor the flat ton* erf low bw± 
ethe with pels rirtormi d o w a tk* poetmor upodaf both 
Lbt*ks w*o the caha 3 * m reJtrrtd to the orthopedic 
doc ben saw bn (or the fiat tin o« lim a a ry «y 
gji Tk* tnut at Ltd bm ni that (in bad low 
back HjU-i X ray fikaa 4 the nero ibac jcaoto and low ct 
brnhar ^ana (hoard bo patbokjfEtl 1 ha 11 fee She wn 
treated wXh bakra* aad map to the back a ad firm 
’ t bone Under tlue rtjt*** the backache —p r o v ed 


Oa Ftbrnaiy 14 pji, the cne^Jaraed fee the bw tree 
4 pun a both Achllet I roAnat Fnimln ikennd 
that then wu tWVrmit ot both UnVoca wth t*» a 
dxmflmw erf tha feat to go dflprat, raon toartad oa tka 
left SIm ww» treated ky Wtnpcnt both ankle* la kafcl tb« 

(ert sm r^rVnkc pitnfar Inks aad ckntaw Lka keria 
aoa-toartk mrh Um ■■ caotmrd erv rr penod 4 
mootk but aflorded the pa two t 00 rebef It fad, tha BweS 

La* of lka tandooa a»d the tank. 1 aa oa palpataw armed 
to wm aai Maddy Uo ayr a T «o aa ncraaaed ta aeefa 
perfat that ake «o pot to bed at kaa W peraal 4 
week* and ad\ acd la tflrfy external beat far penwitrfao 
ka, thm tm day Vt the aad 4 thaa ta»t iha in 
•otiaawened Sb* »w kad ao muck pain m ker kael caatf* 
ca lAca; iMi tt 11 dUb cn S ka- bn to ret arewnl aad 
aOod wnh ikaffkn* knp, kaer** her aokla jcaota 


fe> naartr find u pcaarfka Sba wu advmd U 
bo^xtat foe qpkx t tio o of tka tr>do» wtk d 
bdateral ckroat tanoaynoraa 4 ik« Ackhn 
Ska via adiatted to the kc-*alal fcr tl* aeowd toot «a 
.ApoJf, rojj Coc^irta prawat ud put kwbra rriaalcd 
kotkaw erf ■fraicaaca rerept u akeitdy (turd 

Pkywctl ouaami tkowed lufrj ad devriaped. 


ers 


Ut Thare wera bo isatbtanatd* depewt* Tk«r> m aa 
fampbadampalky Tbc head wu >xn; 1 karj* n 
KQfUy Doetaal, with no atoorcwlfy arf tka ailiTBd uaJi- 
tory ranaU or aar rfnraa Tke erei aad bom vert aaoMl 
Tka aaicoaa orf lka tocaah Baa erf mod cnlae Tka Rtik 
arm artmdy catloaa. Tha ua»M wen mk ca 
Urjed Thera m raaderite. diffrar nm >nUir 11 
kriauujl of tha tl i i nad Tke 3 
no aboomukliaa Tke kai*i vera dear and tha 
mrwal AbdocofBaJ cnantuo ilaiwrd b# aMaan ar 
f t p a bR acna Pekoe innaa'iu i kcwud Dna ta U 
erf arfutif type RtfVaei era >a order tkroockotl. 

Both Adslea leadeea atra tkwkcard ta abwat lm 

thcr BomaJ avhh They were ntrttaely tmder to pa] 

pataat aad left roajh aad raxhSar Tba «vohed arm 
CTteadrd *mnl far tbowt cratMietrri (m tka a> 
aka to aack tendon Doeafkma orf the (ret na p akrf 
and eotaa lardy InaRad to abort dr*rraa Tbt*nvat 
arw af tba Aduflei Icadooa, ibcvna* tku steward 
braadlk and Bodaku ckaractxr cam bt pfuaky wra “ 
Fkarv taken Apaii 6. gyj 

I abacatory firafjn*i Wuoflobca, tr»-aa prr too catac 
caat aaetert, rad blood cdk, 4.410,000 kc» bload cefc 
fijjo. Chtoe ■! dowdy yaflow, aad, lomLc fnocr 
I do a QxmnB ar aejar Micmwapfc < iimwafa 
tkowed aa rar aw on a l iratWbaJ erfl The Kuiraia* M- 
actxa wu arxatm Kood cboieaJerd (RcevH rnokiS) 
ni no raithgrarm, aivrafa, oa antral iRlwnr— 

Ow tba day faflo-rp* i rS-n wa r aha betaa >3 caf ifiw «f 

t a Ltfu of pato ca b»tk dbowi, n(hl afwaldrr aad wr*. 


Acowdnffy tka opparcaotralandtitefalto 
iBwvad facai mftetiaw by X ray wm leeamcv, »— ~ 
kprfu, mj. tiBBi l icWy wwi eaijwd aaL T Wv^ fj 
bo daxmatua ■ Lka ackrQodyca whatever iucw*a laa 

yxnt fTviptoai* daapfNared . . 

On kpnl gjj, tka left AchAa tradm •**^f* n ° 
with tke paa-e^wratiTv <t ' "* ' ' T tt “ 

wuk para protiairfy doe . 
teodoa and (heath It an tkcnckl that fa 
afford acwoa rebef 

On*taal cpr-ratno Ndrovi ouda tu *ad ether «*»• 

1 haw* waa card Tka left fewer Uawiaicraihrd witkaaD 

and water followed by akohol aad athaa and tkew 
WTtR two coati orf tortapbra The b»6 wu rf/apd wiu 
(Lerka ilocktoarte \a utctmom alwwt * todvrf «■ fear* 
wu amda lo^uadaiaDy (tod paraDd to tka laleriJ idpM 
tke AckiUn Uwdon froaa Li raaart** alia tka to c* » 

apvwrd The *ra and airficataneovi tnaiwa am 

and tba adjes of tha w*md fa M r ar d with C H *. , 

lka (tockwtt* to cxriwla lka (kra fn* tke eroatn ant 
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Hg 1 External appearance of Achilles tendons, April 6, 
*933, showing the increase in width and irregular contour 
The nodules are quite hard and tender 


The tendon and its sheath were exposed The sheath of the 
tendon had numerous ocher yellow deposits in it It was 
dissected free from the tendon which was found to be 
about three or four times normal size It was irregular m 
contour and on palpation was nodular and hard The 
tendon was incised longitudmall) , as the fibers were 
separated, numerous hard lemon yellow nodules were seen 
interspersed between the tendinous fibers This process 
extended from the os calcis up to within about an inch of 
the origin of the tendon from the muscle bell) of the 
gastrocnemius It was obvious that the whole process 
could not be removed without completel) excising the 
tendon It was thought that the patient s symptoms might 
be due to the irregularity and increase in size of the tendon 
A long longitudinal wedge was remo\ ed from the tendon 
so that when the free edges were approximated, the tendon 
was approximated normal size The subcutaneous tissues 
and skin were dosed Interrupted fine silk was used 
throughout for suture material \o immobilization was 
used (Fig 2) 

Following this procedure, the patient experienced con 
siderable relief from pain on the side operated upon The 
wound healed per pnmam and be the time the sutures were 
remoied on the seventh postoperative da>, motion of the 
left anUe was free and practicall) painless. We were 
encouraged and ns the patient was continuing to complain 
of pam in the right tendo aehilh«, we decided to explore it 

Two weeks following the first operation (.Mai 3 1033) 
the right side was explored, an identical condition found 
and the same procedure earned ouL 

\t the end of 10 days the patient was up walking al 
though she still had patn m both tendons She was dis 
charged from the hospital on Mai is 1933 to be followed 
doscl) as progress of the process was to be expected, 
although it was thought that this would probabl) be slow 
Figures 3 and 4 show the microscopic appearance of the 
tumor In the sections one can see the tendon fibers 
separated hi areas of iniasnc nbrous tissue The con 
ncctne tissue libers arc young and associated with numer 
ous mononuclear and giant cells The tissue is fairlv 
ia«cular and resembles chrome granulation tissue fat 
'tains renal mam hpochromc granules in the tumor cell' 
\ diagnosis of giant cell xanthoma of the tendon was made 
The patient was followed at frequent intervals Che was 
never completed free of pam in the tendons although at 



Fig 2 Drawing of operatise findings and procedure 
earned out Apnl 21, 1Q33 The tendon was three to four 
times normal size and irregular m contour Hard, lemon 
)ellow tumor nodules are scattered between the tendmous 
fibers. The condition is identical bilateral!) A wedge is 
removed longitudinally to reduce the size of the tendon 
and the edges resutured Operations on April 21, 1933, and 
Ma> 3, 1933 


first this was markedl) decreased m sevent) Deep \ ra\ 
therap) was started on July 19, 1933, and continued until 
September 13, 1933, when full course of therapy had been 
completed A total of 2300 units was given in divided 
small doses 

At the end of this lime there had been no relief in symp- 
toms, on the other hand, the tenderness and pam bad in 
creased and she was able to walk only with difficult) She 
was given a period of 3 weeks to secure maximum benefit 
from \ ray therap) but at the end of this time no relief 
was m evidence It was decided that the onl> hope of cure 
was b> complete extirpation of the tendons and recon 
struction of them either bv tendon transplantation or fasaa 
lata 

She was admitted to the hospital again on October 17, 
1933 about 5 months following original operations The 
tendons at this time were again enlarged to about three 
times normal size b> tender indurated nodules 1 to 2 
centimeters in diameter On the left, these extended 22 
centimeters upward from the os calcis and on the right 
about 14 centimeters. Dorsiflexion was voluntarily limited 
at no degrees on both sides bv pain in the tendons when 
they were stretched 


Un uclober is 1933 under nitrous oxide gas and ether 
anesthesia after preparation with iodine and alcohol an 
incision was made along the dorsal lateral aspect of the 
right Achilles tendon from the os calcis to the upper third 
of the leg and the 'km edges were clipped to stenie stockm 
ettc There was extensive scarring m the region of the 
previous operation with nrm adhesions about the tendon' 
the tendon wis excised from its calcaneal insertion to 
within about b centimeters of the lower end of the gistroc 
nemius muscle \ll indurated tisu c w-ys removed wath a 
wade free margin proximallv A long iongiludmal incision 
was made on the lateral aspect of the right thigh and a 
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muscular imbalance of the foot resulting from 
remoral of the peroneals from the lateral side of 
the foot This is commonly done in gastrocnemius 
palsy resulting from infantile paralysis It pro- 
vides a fairly good walking foot but the peroneals 
never furnish the power that the gastrocnemius- 
soleus group has As long as the muscle seemed to 
be normal it would certainly be best and simplest 
to reconstitute the tendon If this failed the 
peroneal transplantation could be used later 
Fascia lata has of course in recent vears been 
used to reconstruct tendons and ligaments in 
mam parts of the body , but could it be used to 
replace the largest tendon in the body and with- 
stand the strain of lifting the whole bodv weight 
rath each step 7 ’ The onl\ reference to such a use 
in the literature is in a case reported by Mc- 
Whorter and Weeks m 1925 Their patient was a 
39 \ear old negro who had “xanthoma tuberosum 
multiplex ” The xanthomatous deposits imolved 
not only the Achilles tendons but the patellar, 
triceps, and extensor tendons of the hand To 
quote from their article “the mass from the region 
of the left tendo achillis was remoxed and a fascia 
transplant done The specimen removed from 
the left ankle consisted of a large, circumscribed, 
encapsulated, and lobulated tumor mass, measur- 
ing 14 by 3 s by 7 centimeters ” There is no 
mention of follow-up on this patient or whether 
the tendon was a serviceable one 
In the original operations on this woman in 
which the tendons were pared down to somewhere 
near normal size, we again had no previous experi- 
ence to guide us But we later found an almost 
identical procedure had been reported bv Olleren- 
shaw in 1923 His patient was an 18 year old girl 
who had hard, well defined tumors over both 
Achilles tendons about 2 inches above their inser- 
tions The tumors were symmetrical and had 
grown slowly m size for about 3 years She also 
had patches of xanthelasma on the shm of the 
nght arm He describes the operation as follows 
“The tendon was very greatly thickened and had 
many y ellow colored areas on its surface and also 
infiltrating its fibers Certain of these patches 
were also present in the subcutaneous tissue The 
tendon was trimmed down to a little more than 
its accustomed size and the skin repaired ” Unlike 
our patient, there was no evidence of recurrence 
3 years later The microscopical sections m this 
case showed the typical giant and xanthoma cells 
As one can readily see these two reports while 
describing cases seemingly very similar to our 
case actually probably belong to an entirely dif- 
ferent disease, namely, “xanthoma tuberosum 
multiplex ” McWhorter's and Weeks’ patient cer- 



Fig 5 The excised tendons The specimen on the left, 
e\en in the photograph, comeys the impression of the 
hard, nodular character of the tumor Notice the great 
size of the tendon which norraallj is a thm nbbon about 
one half inch in width Operations in October and No- 
vember, 1933 

tamlv does as the blood cholesterol bx Bloors 
method was 600 milligrams per 100 cubic centi- 
meters There are no blood cholesterol determina- 
tions reported by r Ollerenshaw but the presence of 
xanthelasma almost surely places it in this group 
If one considers the deposits in the skin and else- 
where m this sy stemic affection as true neoplasms, 
then there are a number of tumors of the Achilles 
tendons reported because they are one of the most 
common sites which the disease affects 

There has been a great deal written about 
“xanthoma tuberosum multiplex,” the bulk of it 
m dermatological publications It has been rec- 
ognized as a somewhat rare cluucal entity for 
many vears In 18S2, Hutchinson tabulated 36 
cases of multiple xanthoma, and in 1893, Torok 
reported and gax e a resume of 70 such cases Both 
called attention to the fact that the manifesta- 
tions of the disease were often present before 
puberty Prnkus and Pick first called attention to 
the hypercholestennemia practically always pres- 
ent in these patients They remark that isolated 
xanthomas are probably true neoplasms and not 
associated with such a blood cholesterol increase 



Fir *. Left, tU t*orio* kn been uipoacd Iknj^jH- 

emt it* m Lin length Tk« tuner trtcixUd cotnpJ^Ofy it*TJ 
to tha o« cafch, bat it th* pran™«J iod there «• sauE 
(mmt o { kwttkr te*lr»w» Cm to wtud) the trjr 
f*»d*l »1 ixj ewald tw mckeeed 

Following tbe dbcrrverj of bypercholeateri- 
nemb, there have been article* rapporting each 
ride of the argument Stewart divided the 
growth* contifnrng foamy ce£b fnto tboae In 
which there 1* an dev* ted biood cholesterol and 
thoae witboot «och an locreaae. Levy expressed 
the nine opinion. Beeaoc and Afhrecht reported 
a r«>e with tbe typical dbtrfbatkri of the taraon 
over the dhow*, knee*, bed cord*, and thnmb*fth 
iocrotaed biood choleaterot Tbcy conclude from 
the literature that there b generally hyperchoiea- 
tertnetnia In the thaeaae. Sif b er faerg roamtain* 
that even if it » true that fan ha la nee of bpoid 
metabolttm may canae a tecondery xanthelasma, 
there are xanthoma ton* ttnnor* without metabolic 
cQftnrbance Hartatx takea the half aar padtlon 
He rati* tlmtion to tbe fact that, in both mul- 
tiple and fcaoiated xantbomaa, tbe tumor* are 
located near tendon*, and be behem that ooe 
cannot entirely reject the idea that tbe chololtrio 
teen m aoene of the woiated ttnnor* a due to 


F« 7 TW mrthod oi —tr-y tLa tr*Bpii*t TU 
fiofer lika proerma U olkrr tad ana Oray t tacinae t 
Tba foot ■ in raartfd aoa iau i w two rtaaoa* raoa|k 
heyth (rf faaaa lata could aat b« abtaiaad lo brUj* mp 
n a ratia J pcactae, and to t«W atraja oO aatura haw 

hypcthole*terineink- There b, however a cue 
reported oi “xanthoma multiplex In which there 
were no abnormal blood cbaWterd ealoe* (Ro- 
tenthaf and Braunbch) 

On the other hand there are tboww who befiet c 
that aD farm* of xanthoma are modal ed with 
blood cholesterol vmfoe* above the normal (Weber 
McWhorter and Week*) 

From a peruaal of the material written on thia 
•object, thr condorioo It tleaott forced «s °f* 
that there are two groupa of tumcn which can be 
easily reparated c hn lcaDy but which, micro- 
scopically may be India tingubhable Both may 
contain giant ceLb, Tinthoma cell*, cboleatarla 
and actively growing connective ti**oe or *** 
com tana tloo of theae QlnkaUy there a jj* 
typical picture of “xanthoma tnberowim taoiD- 
ptex. In thb condition there are ocher ) 
patches m the ikto inch a* one commonly *«*“ 
the *km of the eyelid* Tbw txnnora are nnuUf* 

* nrl have a predHectloo for areas wbjected t® 
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Fig 8 The patient on September 22, 1934, approximately 1 jear after operation 
There is no gross evidence of recurrence as yet, although there is some tenderness and 
slight induration at the insertion of the right tendon into the os calcis In the bare 
feet there is still slight equinus evident. In shoes this is compensated for so that the 
gait is practically normal The power m the gastrocnemn is shown by the ability 
to support the body weight on the toes 


trauma such as the extensor surfaces of the elbows, 
knees, hands, and feet and are often associated 
with tendons, especially the Achilles tendons and 
the extensor tendons of the hands The tumors 
do not cause any symptoms until they become so 
large that they mechanically interfere with func- 
tion There is practically always an mcrease in 
the blood cholesterol 

The isolated giant-cell xanthomatic tumors also 
present a fairly typical clinical picture They 
appear as small, slowly growing, benign swellings 
Trauma seems to be an important factor in the 
etiology They occur most frequently on the 
extensor surfaces of the hands and most commonly 
on the index finger of the right hand (Mason and 
Woolston, from records of 144 cases in literature) 
To a lesser extent, they are seen on the dorsum 
of the foot and about the ankle They practically 
always arise from the tendon sheaths There is no 
hypercholestennemia Our patient belongs in this 
group, although there is no question that the 
tumor was primarily one involving the tendon 
itself and not the sheath, which is quite rare 

There has been a great deal written about these 
giant celled xanthomas of tendon sheaths since 
Broca reported the first case in i860 The early 
literature, most of it in French, is well covered 
in two reviews, the first by Heurtaux in 1891 and 
the more recent one by Toumeux m 1913 The 
latter, m an extensive review, collected 93 cases of 
tendon sheath tumors, about 54 of these should be 
classed as giant celled xanthomas Among these 
cases only 8 were on the lower extremities and 
none of these was m connection with the Achilles 
tendon 

The nomenclature which has been used to de- 
scribe the tumors is interesting At first they 


were referred to as sarcomas But as cluneal evi- 
dence accumulated, it was seen that they were 
essentially a benign process, even though Rrogius, 
as late as 1922, thought that the benign view 
should be abandoned except for those tumors 
occurring on the fingers Dor first described the 
xanthoma cells present in the growths and sug- 
gested the name myeloxanthoma The English 
writers still refer to the tumors as giant cell 
myeloma or myelosarcoma 

In recent years, there have been two authors 
(King, 1931, and Morton of this clinic, 1934) who 
have suggested that the tumors of tendon sheaths 
probably all arise from synovial cells and would 
best be classified under a name suggesting this 
origin King suggested the group name tenosyno- 
vioma with descriptive terms following, such as 
fibrous, cartilaginous, etc Morton proposed the 
group of “synoviogemc tumors” to include all 
tumors having their origin m the synovial mem- 
branes of tendons, bursae, joint capsules, and joint 
linings Under this heading, he would place the 
giant cell xanthoma as one of the tumors which 
arises from tendon sheaths It certainly seems 
that the term giant cell xanthoma is the one now 
in most common use and probably best describes 
the most common of all the tumors affecting the 
tendons and their sheaths 
At present the mam argument concerning the 
giant cell xanthomas is concerning whether the} 
are neoplastic or inflammatory m nature As 
noted, almost everyone who has given any thought 
to the subject now agrees that the isolated tumors 
are not associated with a systemic derangement of 
lipoid metabolism and that clinically they are 
benign and as such should be removed locally' 
without recourse to extensive or mutilating opera- 
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floo*. Bat mm to whether the} are oeopbam* or 
inflammatory reaction! to local irritation, there is 
tm do general igrremenL 

Dor mi probablv the fir*t to ruggest that the 
turnon mirtt be mflanueatorv In origin. The 
majorit) of writer* beforw him aarumedthat the 
pom th »n aarrotnatoo*-, a rlnr * bfch h certain ly 
not tenable at present. Ifi* view* »eem to be 
gaining ground and auch writer* «i Flebtig 
HrTxkTS, JtniL, Arzt, Seller KumeUowiiy arui 
hlaaon agree that the growth* map well be onlv 
chronic mflammaton reaction* to various frrf- 
tant* Hetnig and Se\ler *ugge*r that they be 
called granuloma* of tendon iheath*. The other 
viewpoint heid by maov writer* and orisinaDv 
advanced by Bellamy fa that the growth* are 
enekdbeJiofnjtou* in nature. II appbed the term 
mjeloid erKkdheUorna to them and bis folk)* en 
Indode Beckman Rigin*, Stewart, Gonralez 
Aguilar and otbm. 

Whatever the nature of the underlying proce** 
be from a practical atandpoint the Important fact 
fa that the tumor* are benign, and treatment a* 
In other type* of benign rro* th*, shark! cocrvht of 
local eiwdeatloo or acfaioii. Recurrence fa not *n 
indication for amputation, bat bcal eradication 
•bould again be carried out. In general the-e 
giant cell eanthooia* tboufd be treated in the 
«ame fashion a* giant ceD tomor* of booe Caws 
are reported In which the tumor ha* been removed 
three time* before care was effected and am po- 
tation thu* a voided 

In moat case* the tumor can be ea*ll\ removed 
without the necearitT of sacrificing the t endec a* 
It fa vet} randy in ■offer) But If it *bould be 
n rrMnry to c vefae an Important tendon oar ex 
perience indicate* that fa»da bU may be trans- 
planted, am per*fat and »[H bear a* great strain 
a* any tendon would need t u Drier go 

arawviv 

Tumor* of tendon* are very rare \ case ol 
faoiaied giant ceD xanthoma tumor a netting both 
Vchffle* tendon* fa reported There »a* r» b>7*r 
chdetterinema which eidude* the patient Irotn 
belonging to the group of aantboro* tnbertaum 
multiplex Both AehMe* tendon* were com 
phrtefa evened and new tendom recunitruded 
with faaria fata Eight month* following opera 
tlod the reconstructed teodon* are fanct toning a* 
normal mechanical units 
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T HE rflle of the pancreM In the prodnctloo 
of symptom* in patient* with gaO-biadde 
disease, kw* genera fly been cocridered an 
infrequent tivl lnaljralhaint one, or bu been aver 
looked entirely On the other h»Dd, the fact 
that patient*, after removal of a diseased gall 
bladder sometime* hate recurrence of symptom* 
ha* dUturbed *tirgeucr» even when It baa not been 
doe to a Hone left In the ccmmou dock While 
It ia not the purpose of this paper to preamt the 
problem of recurrent pain after choieeystectoeny 
it will record evidence a bleb point* to the fact 
that pancreatitis may be one of the reaaona for 
it* production Thh data alao suggest* that the 
paocrcaa may be a frequent cause of symptoms 
even when ooviout disease of the gall bladder i» 
present. It 1 * believed, merww that while 
mch panaratic Inflammation may be a mild type 
of acute pancreatic necrosis, much evidence 
point* to tne fact that It ii an entirely different 
K*lcn an Idea repressed several yean ago by 
D F Jooea At any rate thh form of acute 
mdamroatkai of the paooeas w** tentatively 
called acute interstitial pancreatitis and It* rcta 
tlon to gall-hlidder disease mu *ugge*ied In a 
previous paper (4) Additional obaerratloca of 
thh aaaoaaboo »dl be recorded herein. 

Paevitroa OunvAnoM 
Of the ctruldermble hterature on the issodatian 
of pancreatic and gaD-bladder dlaeaae practically 
all of It concerns chronic Inflammation Report* 
cf acute pancreatic disease are confined ahtwot 
entirely to aue* of frank occrcw*, although cf 
course tht* lesion though rare a frequently aaao- 
aa ted with gafl-biadder dlaeaae The importance 
of acute innammatjoo of the pancreas wllbcait 
acutal necrcm* (acute intemitbl pancreatlta) 
aai pointed out m the paper referred to (4) m 
which, of the 37 caaea reviewed It teemed prob- 
able that o\er half had an associated chalecys- 
tlLn 

The many references w the literature to chrome 
poocreatiLu are of aluc 1 the present itody in 
so far a* this designation rrpraeuts a leswai which 
mav be the remit of repented stuck* of acute 
pancreflt to, an nfereocc foe which there ■ scene 
evidence 


Uayo-R*b*aa ro protuhly the list to trewd tba »b. 
semlna that bs p*!p»Jarf u emlsqel ladamird nuorM 
danag tba anm of gall bfaddtr cyrnU* ETfc* 
case ws* operated sa b fcjo, and by c 
lor lit IruoTj w«n c*mr4 cut (16) 1 
■ tba cariy ease* ( 5) a 
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especially of the head, hardness sometimes of the whole 
gland, lobulation, and often edema. Of the 347 cases only 
48 were described in detail, 46 had stones, 8 m the com 
mon duct, in 15 the common duct was drained. Follow up 
after r j ear showed 30 well (3 had attacks of diarrhea), 2 
unimprov ed, and 16 were not heard from. Analysis of the 
clinical histones in the entire group of 347 cases did not 
reveal an> special symptoms pointing to disease of the 
pancreas 

Of perhaps more significance is the incidence 
of pancreatitis in gall-bladder cases not relieved 
by cholecystectomy 

The most complete study of recurrentpam aftercholecys- 
tectomy was written by Tnlman Although pancreatitis 
was discussed as one of the prominent causes, he recorded 
the general belief that there was no thin g characteristic in 
the clinical picture of those cases of gall-bladder disease 
which at operation also disclosed pancreatitis However, 
he also called attention to the inaccuracy of a diagnosis of 
pancreatic involvement based merely on palpation at 
operation This was apparent from the variable incidence 
of the lesion as reported by many surgeons, figures between 
9 and 81 per cent were found of the frequency of pan 
creatic disease m gall bladder cases The error, of course, 
may be in both directions, 1 e definite pancreatitis may be 
missed and the gland reported normal or an enlarged head 
described due to a thick fatty mesentery through which a 
normal gland is felt Nicoll behev ed that actual biopsy of 
the gland is necessary to make a diagnosis. Certainly m 
spection or palpation of the visible gland should increase 
considerably its accuracy 

Douglas recently reported a number of cases, 3 of 
which “after cholecystectomy for cholelithiasis had epi 
gastnc or left hypochondnc pam of varying degrees, which 
was believed bj the operator to have been mild attacks of 
pancreatitis ” In another patient operation rev ealed a 
hard indurated pancreas, fat necrosis, and stones in the 
gall bladder Recurrent pam occurred 3 weeks after opera- 
tion but the pam disappeared after the re establishment of 
bile drainage. 

Present Observations 

In all, 6 cases will be described, in 5 of them the 
evidence of pancreatitis is anatomically conclu- 
sive, in the other one merely presumptive The 



Fig 1 A drawing of autopsy specimen m Case 1 Note 
the narrowing of the dilated common duct at its lower end 
as it passes through the head of the pancreas The termina 
tion of the pancreatic duct is well within the common duct 
inside the sphincter of Oddi (ampulla of Vater) The same 
arrangement was found in the other autopsied case (Case 
6 ) 


clinical histones are given Table I summa- 
rizes the most important findings 

Case i L M , 58 year old housewife entered Barnes 
Hospital (No 23163) first on January i, 1930, complaining 
of severe attacks of epigastric pam going through to her 
back and around the costal margin to the nght shoulder, 
lasting several hours, and not relieved by medication A 
barium meal and gastro-intestmal X raj senes were 
negative, but a cholecystogram showed no shadow On 
admission she was still suffering from an attack of the 
previous day and on examination showed tenderness and 
muscle spasm and guard in both upper quadrants, espe 
ciallj on the nght. The other examinations were negative, 
temperature and pulse were normal At operation the 


TABLE I — SUMMARY OF CASES OF PANCREATIC INFLAMMATION 


Cave 

Sex 

Location of pain 

Tenderness 

Jaundice 

Pancreatic 

lesion 

Gall bladder 

Stonej 

Blood 

amylase 

Outcome 

■ 

§3 

Epigastrium nght and 
left hypochondnurn 

Cher pancreas 
(\ ray) 

+ 

Fat necrosis 
A.I JP* 

ChoIeaterolo*is 

0 

? 

Recurrent pam after chole 
cystectom> secondary 
operation death 

2 

v 



0 

Fat necrosis 
\.LP 

Chronic in- 
flammation 

+ 

? 

Cholecystectomy cystico- 
choledochostomy cured 

i 

i* 

Epigastrium left and 
right radiation 

Left hypo- 
chondnum 

+ 

? 

Chrome in 
flamraatlon 

+ 

+ 

Recurrent pain after 
ch ol cent ect omy 

4 

a 

Epigastrium 

distention 

Epigastrium 

+ 

Fat necrosis 

Chronic m 
flammatfon 

4- 

+ 

Cholecystectomy Cyitico- 
choledochostomy cured 

$ 

1 

Left hypochondnum 
distention 

Epigastrium 
and left 
hypochon 
dnurn 

■ 

Hard 

Induration 
and edema 

? 

? 

■ 

Recurrent pain after chole- 
cystectomy Secondary 
operation SoWdercc ol 
atlacka 

0 


Around umbilicus 

Diffuse 

H 

aj r 

abscess 

Chronic in 
flammalmn 

0 


Death after choleostec 
tomy 
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exodus occurred At autopsy the pancreas was sectioned 
and found to be the site of extensive acute inflammation 
besides much old fibrosis Numerous areas of fat necrosis 
were seen in the capsule. The cells of the pancreas itself, 
however, were intact (Fig 2) No carcinoma was present. 
The common duct was slit open and found to be dilated 
but contained no stones and was narrowed for several 
centimeters as it passed through the head of the swollen 
pancreas In its lumen about 3 or 4 millimeters abov e the 
sphincter was the opening of the mam pancreatic duct 
(Fig 1) Section of the common duct and duodenum 
showed no acute lesion. The liver was normal grossly 
and microscopically except for occasional nests of round 
cells in the periportal areas. 

Case 2 M G , 57 year old housewife, entered St Louis 
City Hospital (No 12512) October 27, 1933, with the 
complaint of intermittent attacks of epigastric pain with 
freedom during the intervals. The present attack began 10 
days previously On admission to the hospital, pulse, 
temperature, and leucocyte count were normal, there was 
extreme tenderness in the right and left epigastrium, most 
marked on the left. She vomited repeatedly and gastnc 
analysis after a test meal revealed no acidity Cholccysto- 
gram showed no shadow, gastro intestinal senes after 
banum meal was negative. The attack subsided but on 
the fourth day recurred and a note was made by the senior 
interne that the “pain was on the left side just above the 
umbdicus and extending around to the left " Two weeks 
after admission and 2 davs before operation 1 saw her m 
another attack and on cursory examination found tender- 
ness in the mid-epigastnum and over the gall bladder area 
Operation on November ii, 1933, revealed a gall bladder 
with many small stones, and an enlarged indurated pan 
creas After cholecystectomy, the cystic duct was found 
patent and I explored the common duct of normal sue, 
through it, A small stone similar to those in the gall blad- 
der was fished out of the lower common duct A bulb 
tipped probe was passed to the duodenum readily but it 
encountered a defiiute resistance at the ampulla I sewed 
a catheter into the cystic duct. The pancreas was then 
exposed through the gastrocolic omentum and the organ 
inspected over most of its length Numerous white areas 
of fat necrosis were distributed over the capsule of the 
gland and the immediate fat surrounding it The paren- 
chyma was of a much paler pint color than normal, and the 
entire gland was indurated and hard especially at the head 
I removed a portion of the pancreas for biopsy (Fig 3) from 
the body of the gland and closed the defect with sutures, 
there was slight bleeding and only momentary escape of 
pancreatic juice 

Drainage of bile continued for 11 days when the tube 
came out, and then drainage ceased Recovery was 
uneventful. Patient has been free of symptoms since then 
(1 year) 

Case 3 LB, housewife, age 38, entered SC Louis City 
Hospital (No 13657) for the first time on October 6 1933, 
with onset 3 days before consisting of pain in the left side 
radiating to the right side and then ov er the entire abdo- 
men, she vomited repeatedly Opiates relieved the pain 
hardly at all. On admission to the hospital she was tender 
only over the right upper quadrant, pulse, temperature, 
and leucocyte count were normal. Cholecystogram showed 
no shadow A diagnosis of cholecystitis was made At 
operation (October 24, 1933), the gall bladder was found 
to contain a few stones Cholecystectomy was followed by 
an uneventful recovery No note was made by the operator 
os to condition of the pancreas or common duct 
She was admitted again on November 16, 1933, a week 
after discharge, with recurrence of the same pain that she 
had had before operation. She pointed to the left of the 


midline and had pain also in the small of the back. The 
attack was about over when she was admitted to the hos- 
pital and she was discharged 3 days later The sclera; 
were questionally ictenc. 

Her third admission was 1 week later, 12 hours after the 
onset of another sev ere attack. The pain and tenderness 
were localized to the left hypochondnum and radiated to 
the back, but later was felt also on the tight side and nght 
shoulder I saw her the next day and she was in obvious 
distress and was vomiting repeatedly The white count 
was normal The pancreatic area could be easily felt 
through a wade diastasis of the rectus muscles and was 
definitely tender both to the left and nght of the midline 
Although her scicrtc were not ictenc. blood serum examined 
at this time was distinctly y ellow, though its bilirubin con 
tent unfortunately was not measured The blood amylase 
at this tune (24 hours after onset of the attack) was 75 
units (normal is 5, according to technique previously 
desenbed) (5) Two days later a second specimen contained 
but 20 units Although the plasma was less yellow in 
color its ictenc index was 13, the van den Bergh showed a 
delayed direct and positive indirect reaction By Decem- 
ber 4 (6 days after admission), the blood amylase was nor- 
mal (5 umts) ( and the scrum of normal color 

During this time the symptoms gradually and com- 
pletely disappeared The temperature dropped from 38 5 
degrees C (101.4 degrees F ) to normal and the pulse from 
a rate as high as 14 S to normal On discharge she was 
urged to eat frequently to maintain a steadv flow of bile 
and aid in keeping the biliary tract open She has had no 
recurrence of pam (6 months) 

C VSE 4 A.S , a housewife, age 39 y ears, was admitted to 
St. Louis City Hospital (No 8597) with a history of recur- 
rent epigastnc pam for the past 3 years accompanied bv 
vomiting and jaundice. The present attack, the most 
severe of all, began 2 days ago The pam did not radiate. 
Examination revealed an obese woman m severe pain, 
vomiting repeatedly , with a teDse distended abdomen, 
tender however only in the mid-epigastnum The sclcrre 
were sbghtly yellow Temperature was 37 degrees C 
(98 4 degrees F), pulse, 70, respiration, 20, white blood 
count, 18,000 Blood amylase was ten times the normal 
value, Ictenc index was 12, van den Bergh, slightly 
positive, direct, delayed Under conservative care, pam 
and vomiting gradually subsided and with it the blood 
amylase returned almost to normal 4 days later Cholecys- 
togram revealed no shadow At operation a chronically 
inflamed gall bladder containing several stones was re- 
moved and the common duct explored through the open 
cystic duct which was then drained by sewing a catheter 
mto it The pancreas felt bard and enlarged When it 
was exposed through the gastrocolic omentum numerous 
pinpoint areas of fat necrosis were seen, biopsy was 
done, section showed the acuteness of the lesion, whereas 
the gall bladder revealed only chronic inflammation The 
postoperative course was uneventful, the cystrcocholedo- 
chostomy tube drained bile for a week, came out, and 
the wound closed spontaneously Patient has remained 
free from symptoms. 

Case 5 Female, 1 age 34 years, entered the hospital on 
January 20, 1932, complaining of sudden and extremely 
severe pam m the upper left abdomen which came on the 
day before, after eating a hearty evening meaL The pam 
radiated around to the back and the left of the chest. 
Morphia gave no relief Vomiting was frequent She had 
had previously two similar, severe attacks, and many less 
severe and of shorter duration The patient had been 
operated on about 8 years ago for appendicitis and cbolecy- 
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To drain hfle for t ahcrt period of rime or at 
le**t provide a. by ~pa» for It* escape b a. ratiocal 
procedure If *e ukm that bfle may otherwbe 
be able to enter the pancreas and continue the In- 
flAtranatofy proceaa. Whether a abort penod of 
drtlnflgr Baa any permanent effect cannot at pres- 
ent be definitely at* ted. Direr*! on cf bile hr 
choledocboatamy baa the d}*drantage that ft 
add* to the mortality of the operation and In a 
few caaea may lead to rubaequeot atrictnre, In 
Case* i 4, and 6, I eatahfhl^d hffiarv drainage 
without opening the cornmcc doct by k wi ring a 
catheter Into the cyttic docL This procedure, 
cyitH^xboletlbchoatcicny waa taed by Hall ted In 
r*W and other*, accartfing to Reid, who described 
the procedure In 19 1 It was naed by Reid to pro- 
vile drainage after an locftioD In the ccunncci 
doct had been tutored. It waj alio described In 
19*5. ^7 Lofcfngier In ftaelf ft fa a afmpk enough 
procedure oldest, of course, the cyatk doct la 
definitely occluded. Often, however the doct b 
large enough to permit exploration of the com- 
mon duct and acme time* the hepatic duct*, differ 
eocea befnf dependent, of courae, on the manner 


In which it John the bObry tract. In moat caaea, 
" ' "edbttl 


how ever ff patent, It allow* proWng of the 1 
part of the common doct, the papd*, and the 
duodenum quite eatfly Ella drainage through a 
cyatlcochoiedochouomr ordinarily ooea not last 
long, often only a week or two, alter which the 
tube cornea out and the dnni heal* unless, of 
coarse, an obstruction b present- Prolonged bile 
drainage (for month*) ha* been advocated by 
some surgeons, but can be addled only by the 
faaertkm of a T tube in the common dacL 
Another anggeaticn, that of actual dilatation of 
the ipfaiacter of Oddi, merit* acme coMfderatkc 
«rvt ran, of courae. be deme by mean* of common 
dtsrt probe* armed with bulb* of Ipcr earing cali- 
ber Farther observation* may *how that thh 
procedure b worthy of more attentive a*e It 
can be readily done through the cyttic doct, thus 
t voiding the necevlty of opening tha common 
duct, at lean, fcu moat caaea. 

One may adviaa frequent feeding with the idea 
that atherwbe Intermittent ttaii* of bfle is fnne 
ttoud and may be dbadvantagecn* In these 
case*- The fart that In arreral case* Attack* came 
on after a boxy meal al»o ahould caution the pa 
tient In favor (* cnall frequent feeding*. By eat 
tr» p often, a more uninterrupted stimulus to both 
Wbaiy and pancreatic accretion a effected, which 
may aid in keeping the channel* epen and pexhapa 
eventually lead to a efflated s phirx rter 

There I* apparently no necrsalty for an eroer 
gtucy operation in thh type of pancreatitis aince 


the poailWflty of It* derelcyfog into acute beraor 
riugfc Pancreatitis, from the evidence thta hr 
available, appear* remote. We are deafu^, ft 
would aeetn, with either an entirely different dw- 
eaje and one mdsrover wWch can often be reaet- 
Dy differentiated from pancreatic rxxrcah, cr t 
mDd type which does not go 00 to iaruwiage 
and necroaf*. The fcafleaticn* for aetnwtary cp. 
eratiem in case* with recorreutT after dwhyvter- 
tamy are more difficult to evaluate. If further 
study ihowi a mffidentiy frequent teod®cy to 
ipootaneoo* mbtideoce of attack* obviously symp- 
tomatic treatment i* ail that b needed. If dn- 
aUHty la mat and Intervention b decided tgwn, 
the procedure to be carried oct b a di fficult prep- 
lan. Furtho knowledge of patiwgtaeah, whether 
it confirms the assumptions made bids or not, 
b of cmrse needed. Con tin ned bile drainage with 
a T tube has been recommended by acane but it 
has obvious disadvantage*. Dilatation cf the 
anfcineter aright be tried through ta opening b 
tne common aoct. It b mgge*tnl, finally that. Is 
aome caaea, ewjedaBy then with attack* of >ro- 
dlce the portion d the paiaura* mrouiaEng the 
km er raranxm dnet be resected 10 11 to prevent 
the bfflary oedutioo earned by iweOlng cf the 
pancreas, knot bet poaaihiBty too b actoally 
tbort-dmriting the bile away I nan the pancTtai 
by implanting the Common doct into the rtoroaci 
or duodenum at a now site. 


Six case* with acute Intendtial patera tlth art 
proaented aa example* of the pancreatic crtgln cf 
pain and Jaundice hi patient* with riTVb'ad&r: 
ttnwM (3 caaea) and m patient* with recumnt 
lynjptcnj* after cboiecyrtectomy (3 case*) Eti- 
dence b presented that thb laioo b an entftv 
which produce* a dhrical picture which b d*r 
acteriatk and which b dWtn yibh a h l e from frank 
r*acre*tic neotab. Tbe vmhie cf biood arm k*e 
detrominatiow tn Its (flagnoaii b ihown That It 
ha* a definite pathogenei, which drpod* « an 
anatcrcfcal ircongyraent- by whki, during tpuM 
of the sphincter a Oddi tile may enter tlw pm- 
creatfc duct b radicated by additional evidence. 
The therapeutic Indication* which lid* W *® 1 
nte*, atidr from trealment cf the a*aociatrd tafl- 
ary (hafa*e, are « 5 *cu*aed 
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THE TREATMENT OF SENILE \AGINITIS WITH 0\ ARlAN 
FOLLICULAR HORMONE 


U UTOUtD DWISjUD F.ACS Cajcioo, Jura 

fwtfc. rufctwi ■lOa^u 


T HE term amfk or adherire vagfoitb de- 
scribe* t rwwpedfie inflammatory eoodltfcm 
often occurring daring past menopausal Hfe. 
Iu occurrence b not traewnmeo in > onog woarn 
in whore in artificial menopause has been pro- 
duced by turgfcal or radiation castration. Smcr 
thia condition 1* not limited to elderly wwnre, but 
may also inflow the ceaaauon of oranao function 
in young women, port menopausal vaginitb 
would be a more suitable term 

rmnoLocccAL ATKortnc csorocs 
The fijaWogkal a trophic changrs which occur 
in the genital orpju after an artificial or sponta- 
neous menopause may be considered the normal 
•eqoel of the meoonsnse The general prorreasi re 
atrophy of the genitalia during thb period affects 
the \*gin* In that there b a shortening of the 
■ntfmlhnaen and a constriction of It a diameter 
particularly at the intnJtu* The vaginal vaulta 
may disappear completely and the vaginal walb 
lose thdr ehatklty and dhlenflbfVtr The** 
grow changes are due to a low of elaalic tbauc and 
mtack ceib In the musculature a loch are re* 
placed by rigid coaocctU-e tlmie The mucosa 
bii a amootn and glistening appearance a* the 
remit of a low of the normal rope and the atrophic 
change* in the aquomcrei efathehora Eaceaafve 
stretching of the muccaa oo vaginal eranuratjeo 
or the trauma of intercourse may lead to toper 
fidai mucosal abrasion* and petechial bet nor 
rbages 

These phyiWagfcal change* may develop very 
timly oner a priori of jean, b e cuaim g roarc 
marked aith advaoang age Occasionally an 
abrupt onset of the menopaow In a young woman 
by removal of the ovaries or rad ft bon cart ration 
may prodoce a rapid development of atropine 
changes Tbe physiological change* may cause 
the production of oo local rjmpfam* other than 
a dysperroma. 

Tbe squamous epithelium cm luMolegical taand 
nation caaskti of only five or ai layers of crib 
Tbe fucrtionalb has dbappeared entirely and 
there b no evidence of cyclical activity Tbe crib 
of the htaHi are «znaP and the acid c ad gana- 
lar cytoplasm are dark on • taming Tbe band 
layer of crib b lew distinct than dunng active aex 


life. Little evidence of ceOuhr activity can t* 
aeen. 

•crai rsactna 

Tbe dei dopmeot of aorile raginftk lohowi ta 
inflammation supertepoaed oo tha phyricfcfk*] 
atrophic mucosa of tbe vagina. Tbe renting be 
tor nay be an irritating n ferine dbdurjr which 
macerate* the atrophic vajrtol epftbelnan, cr ■ 
recurring minor trauma which hjum tbe low In- 
active tquJtnxxn epiOxEam, The ureal ptdw- 
genlc organisms in tbe vagina Invade these de 
rtoded unprotected area* and start an Inflamm 
lory prowess The organisms In inhed are variable 
and probably of low virulence. Tbe Inflammation 
may cause superficial ulcoatkaa or erosiora of 
the vaginal nraooaa. GcowJr they appear u 
small, punctate, auperficUl WmorrtaA: arm. 
The denuded areas become losed together when 
in apposition If the process b exlmiire, forming 
fibnv adbesJocs which finally orjanlre to torn 
firm adheakms or synethlr. The trrvh may he 
hidden by these adhesions If they are nunr rows 
and nmy the continuity of the vaginal himen 
may he lost TUs adherivt procew b the healing 
stage of the dzaacae Thai, adhesive ngWfb b * 
hie atage ol senDe vagbdtb Tbe cwxfclloe way 
become enthriv quiescent, but ccrnplete obfitea- 
tioc of the vagwal vaults and a Urge portico tf 
the lumen may be an end-result 
STMrrcua 

Tbe lymploma of vagtnitb arc vagmal db- 
duuge and burning, pelvic pain and discomfort. 
mmrting oo urination, and ocnaaJonaH pruntbof 
the vulva Tbe dladarge b uwually watHy tn cea 
■atracy grarbh-wUtt, and o ce a rin os tl y aou- 
aaaguineoua, which may be acjpacfcxa of cancer 
Tbe discharge b usually scanty m amount let 
mav be profase at tunes Iti frntitfag chancy 
may cave an Inflammaiieai cf tbe vulva aad 
aretbra. extmdtng over the perineum and ceto 
the grafts EnctTbatioo* of the cmxfitice may 
ggravate tbs fyrrptcm* to such an extent aa to 
cause lew of rietp. 


DiAojtoaa 

Senile vaginitis b not dlffiadt to dbgn ose A 
mbacute cw chrodc vaginltb devrioping dutrnf 
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EbibIbIIw oa bomabeT ij, 9^ repealed mnl 
Waartaj boko* Tba patent bad ao aapUaa A 
fourth Uopay u Uioi and anuoUi imlmt caartmaed 
(Tm 

O' December 4, gjx, Hth Wcpay m okra Tba 
mem appeared ancm*! aad tbe patient 'a nodXu «u 
t npr e we d Stare ci» tune aha: baa turd lire* or /oar njv 
*»! aapporitane* atekiy for 6 »«k» Tba »»*r*al naccaa 
kn rrtainad 1U nomaal brahby ep ndxtica aad tba a ^per 
rallr OUrrW cared 

un 3 Van E Unit N 83 71, ajad 6j year*, u 
irat aren oa Joa * 9 , pj 4 , coatnlarabu at Ban-Led baracn 
and rliaccai/iirt In tba vtjiu and 00 wraatiai Local treat 
meat wvt 0/ no trail and tba aymptoana became at a» dir 
arte Tba patient bad annaai mereopaaac *0 yeaj* ago 
On ra a mia a tan . tba m load to ba aoaraaal 

cooat n cted a ad abort eoni Tba rajraal nt'oaa wit <kn. 
thiMT , and jrQaa tab r» color, except lor raaay anal! taprr 
(Joal namunhajpe ■‘•ti A cany iu taken and tba pa- 
tntnagnn mnl ants 0/ amaiotn .mt janarakH y 
lour time* wily (IT* > a) 

A toad baopay waa taka m Jtly rj M 4 (F* J, b) 
At tbta time tba run* bad re on ad aaraa el it a normal 


era prracaL Tbe pabeat eobanteared that ahe uWm 
better than ahe bad ta yean Tha treatment aa dbero- 
tjanad for 4 crit, a /err hjch aba uu ict ar aed Oi 
inrratia cranVrabke r etira an n ei tbe nimm at 
mad fca petechaal baaont»fe» ere noted, altlicrejh the 
faint biH no ctoplucia Aimmntm treatoaati ere 
ipm Loatrtited and cca craned for 6 wreLa _ 

Tba third baopay aa taken an Nornobn j, 9 m(F« 
t, ) Tbe j*Oeart coodiUaa n markedly aaprored 
boa bu bra ayirptom fi»a *at tba taat cnaraa oi tmt 
mata 

Oni A P TJatt N «5 ifad 4I yaara, utnt 


irntatu** a*u*] drecnarpa. dreyiarraua, bcrmi co nrma 
Item, aad print fr atfil-r t Local ajwijcaU** al Him 
d/x*a add h*jchei parr ao relief ail tba combOoa ftrw 
pcocremreriy or* Radiabaa traalnaaU (or Qrodya- 
tu rfipitl Myeareafn, hach proAamd an an*nal 


(M Tajtaal axanaaatioa tba mcoaa, pwrticriady M tbe 
btreatm aa toad to be ioflamed and rbatram Mibi 
pie petadual hrxncrrhacia aad acjjrrfiml alrert ere para- 
cat A Mcpay aa taka aad ooratmUai w ai f m 
prea bypodrnmcaDy tkrea tbrei anch etk and ae *ap- 

PO cS°^tt£r lr i. paueot a ted that ahe Wt 

better thaa abe bad a yemn Tba macoaa appeared eatatly 
aamaJ \ (rood baopay aa uVra aad aauaata treat 
nob reartamed (Fjf 4, fc) 

Tbe patient relorard (or examlmtlm aa Nasr^er j. 
aua, aad had ao ommlanta Tbe maea* a m aoawal m 
tjmemranca Fartbar botmeat* era Jwctftf a rl 
CiQt L G liDat tv* je>9«L a*oi « yaare, m ba 
term cm Naaember rfja, comp«*** of petbra aja al 
darbarjr W tbe f«n j smtba IbeMd apaaCaam 
meoopanae j ran ago TTiere u jenrriJard mtaei 
■aata* of the tatmetaa aad tba ajpna, ao that erwrem ati* 
n panful Sprcaico 1 naalia aboard tba afaaJ 
najta a i Ip banoooth, riatncn aad a tj a ^ i b a tJ lbapaf 
drop 1 mimim al tba djaebaryt wn prmto Ux T 
fbiiaai ifatka Local traatnrnt jr> aa)y kT-rpcaaiy 
rebel aad tba djaroenfort, banuf. and t y a l djai-baif* 
nmuaonl 

A baepay wta taka aa Octaber j, tu. and it» ret 
writ a of arr-iiyim ere jreeei bypodeinJcaily tbret uara 
^rr a art Xa^mal jappoeiarKa ere reaered Mfbttr 

^ aecamf bopay u taken an October 14 i«M (F* f* 

b) Tha patieat b ccabooa aboacd narked apemaaa"t- 
1 Uoftap-drop manna txa u aryaln far Trecieaamre 
A hat 4 raka, iba treauaot aa dfltmti n a cd aad tba pa 
riena baa had do ccapZnati (a date 

ITAUIATTOM 01 tTDirT 

The T*ttml moan b coder tbe tnfloracr of 
tbeovnrie*. C>dte»l dutna la the monkey 
been deaenbed la » prerkno ctummEiiaocn. 
Sfanlkf cbinfai dependent tn tmtba 

activity In the hnman female have been reported 
by Pipamcoktoa Tha cjcbcxl tcllnt) dtsip* 
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Fig s a, Note the small compact cells of the atrophic squamous epithelium 
and the moderate infiltration of round cells in the subepithelial zone 
b, Three weeks after treatment Note the orderly arrangement of the basal 
cells, the large clear cells of the basalis, and the development of the functionabs 
The inflammatory cells and subepithelial connective tissue have disappeared 
(All photomicrographs were magnified 42 S times for accurate comparison 
of the squamous epithelium ) 


pears following the menopause and the mucosa 
slowly atrophies so that it consists of only several 
layers of inactive cells Allen castrated monkeys 
and followed these retrogressive changes in the 
vaginal mucosa In our study, we were able to 
rebuild the atrophic vaginal mucosa in a monkey 
castrated over a year in 2 weeks’ time with estro- 
genic hormone Dierks recently reported that he 
produced a good functional layer in the vaginal 
mucosa of a castrated young woman with very 
large doses of estrogenic substance 

The theory upon which the present treatment 
was commenced was that the changes in senile 
vaginitis would disappear if the mucosa could be 
restored to the type present during active sex life 
This would lead to the healing of the superficial 
ulcerations in the mucosa, the rapid disappear- 
ance of inflammatory changes, and the subse- 
quent cessation of adhesive processes The 
amount of estrogenic substance necessary could 
be determined only by careful study of the pa- 
tients and repeated histological examination of 
the mucosa The small amount of estrogenic sub- 
stance required for a complete restoration of the 
normal mucosa and the rapidity of action was a 
distinct surprise The marked responses of the 
atrophic epithelium to the dosage used made the 
present therapy easy and entirely feasible 
The changes in the vaginal mucosa as a result 
of treatment with estrogenic substance are indeed 
interesting The mactive basal cells rapidly begin 
to proliferate and abundant mitoses can be seen 
in them The number of cells in the basalis rap- 
idly increases They exhibit all the signs of active 
growth Under continued stimulation the basalis 


develops a good functional layer and the typical 
zone of lntra-epithehal cornification can be seen 
The cells soon contain an abundance of glycogen 1 
The inflammatory foci beneath the squamous epi- 
thelium usually seen m senile vaginitis disappear 
A marked increase in the vascularity of the sub- 
mucosa likewise occurs All of these striking 
changes can be followed accurately in the photo- 
micrographs which are all of the same magnifica- 
tion, so that proper comparisons mav be made 
The patients show improvement within a few 
days after treatment, and in most instances their 
symptoms have all disappeared in about 10 day's 
A general feeling of well-being is usually present 
and some of the elderly women insist that they' 
feel better than they' have m y ears Grossly, the 
changes are quite apparent The mucosa becomes 
somewhat velvety, more elastic and more dis- 
tensible All signs of inflammation and irritation 
disappear Petechial hemorrhages, superficial ul- 
cerations, and filmy r adhesions likewise disappear 
and the discharge stops 
These changes, however, are not permanent 
Several weeks after the cessation of treatment, the 
mucosa rapidly returns to its previous atrophic 
condition Within 4 to 6 weeks the usual senile 


““'-w u> again present. However, tiie patient s 
symptoms do not return, unless she has not re- 
ceived enough treatments and some inflammation 
still remains If she has been treated for a suffi- 
ciently long time so that the mucosa has healed 
completely' and all subepithelial inflammation has 
disappeared, then the symptoms do not return 

^ de^ndTS COK “ trltion ud boctouj 
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oatii thoae factor* which produce aemfe vagudtf* 
again ire present If trauma tod infectloo are 
again Introduced, senile vagbritl* « fD undoubtedly 
recur In oar tenet It wa* found that the patient* 
dvmld be treated far t perkxl of 4 to 6 y erki. The 
patient* with marked change* *hooid be trailed 
for 6 to 8 t,«kt- In tH of our cttet the retain 
were good the lymntcm* til disappeared tod 
remained cleared up far tt leaat 6 month*, d urine 
which tone the patient* were carefully faflenea 
Thk tetjoence of ev ent* dance* trate* cccdurfvel y 
that the nhyafological change* In the vaginal mo- 
coat In tnemaelre* do ot produce symptom*. If 
trauma and Infection are introduced, addle 
vagimtia develop*. 

In aome of our cate* the patient* were treated 
for Twhcroona* vaginiti* for a conaJdtrable 
length oi time These were the moat stubborn and 
dHacalt ct*e* beta toe they did oot retpond to the 
usual therapy for thh condition A few of the*e 
cage* urt treated with ertiugrnh: *ub*tance tad 
to oar utrpriae they cleared up rather promptly 
Undoubtedly the difficulty In eradicating the In- 
fection *U due to the fact that the moccaa »u 
*0 atrophic A rc*|or#tlcn of the mucew to the 
normal adult type areti during actne aei trie 
caused a prompt disappearance 0/ the organism 
It 1 * Iileh- that the erganfaan itarif *U only an 
accidental finding and may have p*a>ed littie or 
co rdle to the cMtmdoo of the tymptcaat. It » 
therefore anggtmted that in the treatment of 
Trichomona# vagmalli vaglnld* occurring in the 
poetmenopaoaal penod an estragrnlc •urutance 
ihooid he o*ed a* an aid to whaterer therapy i* 
dcsired- 

amor art 


Hw treatment of *emle vagimtia heretofore ha* 
been eetrerody maatWictory The u*e of an 


eauogenic «f*t*oce ■mnfctln fSqafbb) rapidh 
restore* the normal adult rptUwiram tm during 
active *ey hie The tfmple ratoratkn of the ct*- 
I h ell a m lead* t a benhng of the ukmtrd ana*, 
a daappcarance of the inflammatory rmptoow, 
a ccwatJoc erf the adbahe manberiiiaw, ant) a 
complete disappearance of all ayregHon* \ 
uadeehable effect* hare been noted nor can tW 
occur during the poatnwwfueial penod Al- 
though the vaginal moa** revert* f the nocrari 
aenHe type the lymptatn* do not recur ] at treat 
Ing Mcrwy tpearoena *howing all the changr* 
initiated by the eitrogenic rabatance b the ngi- 
uaJ muco** are presented The treatment u am- 
ple Inexpensive and entire! \ feaalbJ*. The bieprj 
method of atudv can be toed a* an aid m all endo- 
crine Uudie* m the bn men f emale. 

ItU (ntefcfly to acka««)cxljr the ntnnlii W Dr 
7 J Datrrlt «ad Dr J A MtntQ oi E B Squibb mi 
Soar, rod the bbrra] hj^Jj ot tmejotni kith they hn 
»«»hrd for tin* *t»rfy 
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FERRIC CHLORIDE COAGULATION IN TREATMENT OF BURNS 
With RESinre of Tannic Acid Treatment 
C.I I NN T L COAN, MD.TACS, W\ wdotte Michigan 


T HE record of ten years of treatment of 
burns by coagulants has firmlv established 
the principles enunciated by Davidson (5), 
when he introduced tannic acid as an external 
application in 1925 The work recorded here was 
stimulated b\ the success of his treatment, to- 
gether with the belief that some other preparation 
might be found better than tannic acid 

Davidson (6, 7, S) attached the problem in the 
field of phvsiologv, patholog\ , and biochemistry , 
consolidated the expenmental work of others, 
added many' observations of his own, and evolved 
a completely rational outhne of burn treatment 
for the first time in medical histon It may well 
be said that his work bears the same relation to 
modem management of bums, as that of Lister 
to modem surgery In that connection it wall be 
recalled that the surgical principles, demonstrated 
by r Lister, have perpetuated his memon long 
after phenol sprais and solutions disappeared 
from operating rooms In a similar way', David- 
son w ill be remembered because of his declaration 
of the principles of coagulation treatment, even 
though tannic acid max be displaced by other 
materials as an external application In other 
words, tannic acid, itself, seems to be a com- 
paratively minor factor in the socalled “tannic 
acid treatment ” 

We recognize a marked reduction in mortality 
and morbidity" since the popularization of primary" 
coagulation Beck and Powers, Seeger, Glover, 
and Wells have contributed valuable suggestions 
m modifying the original technique The work 
of Penberthy and Weller, especially in the sur- 
gical treatment of late complications, makes pos- 
sible the rehabilitation of many apparently" hope- 
less cases Beehman noted a mortality percentage 
almost cut in half From other countries, notably 
England (23) and Austria (24) come reports of 
decreased mortality and morbidity in recent 
y r ears McClure and Allen (13) have recently pre- 
sented convincing statistics, establishing the value 
of tan me acid 

Davidson summarized the advantages of the 
tannic acid regimen as follows (1) it lessens tox- 
emia, (2) is analgesic, (3) minimizes trauma, (4) 
conserves bod\ fluids, (5) limits secondary infec- 
tion and consequent scar formation, and (6) forms 
scaffold for growth of young epithelial cells 


Each statement remains unchallenged after years 
of clinical tnal 

OBJECTIONS TO TANNIC ACID 

1 Instability of solutions Glo\ er (9) called atten- 
tion to the rapid oxidation of tannic acid to the 
darker, more irritating gallic acid, after a few 
days’ exposure to light and *ur The preparation 
of fresh solutions seems imperative, the marketing 
of prepared jellies, and the storage of stock solu- 
tions m hospitals and physicians’ offices seem 
equally illogical 

2 Stiffness of coagulum This may cause too 
early splitting, or loosening at the edges, with 
defeat of the main purposes of coagulation In 
the region of a joint, early mobilization may be 
prevented, and functional recovery' thereby re- 
tarded, or the patient’s conscious or unconscious 
movements may loosen the eschar too early , with 
resultant infection and excessive scarring Lock 
(xx) warned against the use of tannic acid around 
the circumference of a finger, because of the 
danger of gangrene after the digit swells 

3 Necrosis and infection under coagulum Ald- 
nch remarked that it is difficult to discover infec- 
tion under a tannic eschar until it is very extensive 
In my experience infection tended to burrow and 
spread under tannic coagulum rather than localize 

4 The time factor This affects results in two 
wavs In the first place, a material which can be 
depended upon to coagulate more rapidly", would 
erect a more dependable barrier against infection 
In the second place, where the average taniuc 
eschar requires removal in 2 weeks or less, a co- 
agulum which could be depended upon to hold for 
a longer period, would give the new epithelial 
cells more time to consohdate the reparative 
process, especially in third degree burns It fol- 
lows logically that in manv cases, skin-grafting 
might thereby" be avoided 

DSE OF OTHER COAGULANTS 

Seeger claimed improved results bv neutralizing 
tannic acid solutions with sodium carbonate to 
approximate a hydrogen-ion concentration of 7 o 
He has also w'orked m conjunction with chemists 
m the tanning industry , on other coagulants m the 
tannin group Aldrich has used gentian violet 
and other dyes, which coagulate proteins slowly 
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Fw Ou» t^x abowm* aitrct of rofcrejjy m- 
(jdC oi fc*#c Ukfl.ocXscnafctugcrfenaaiitCTaUfoeatfc 
4*y t ngJ it, th< rprthtWjwtaoa aw rsmfr- kmxik dxy 
TW dwt wu »1 tW rwht *m uuwtd hr too «i!y 
rnorr» J of eotgaluai, »» reooa#a*U<5 wuh nmw 


stttsalrg their value u antiseptic*. ShJRho sag 
jested wirtr nitrate solutiona. locutd by rtpowure 
to ultra ndrt light I tnea this method ooce. 
obtaining ■ very hard cuaguhun, with t good 
tad-tan It in a email third degree burn. Bettman 
recently urged the use of 10 per cent aohmon of 
Hirer nitrate, foUowtng tannic and claiming a 
mom Qenbie coaguhnn, and cktc rapid coagula- 
tion. Stanmael oomnxuted oo the uae oi p&y 
tannate ot iron (black Ink) by FIBpasoe far at 
(east two or three generations he remarked about 
mrpralng recorme* in extra observed by him 

raarc ffluamr- suiroKALr 
M> interest tn (erne chloride »u crowed by 
a cue encountered a a man burned by un- 
meralao in a vat of actively boding ferric chloride 
•option The unpremi t feature* of the caac 
were (t) prtmary coagulation by the cbemeai 
Itaeli without any other ertemal treatment (») 
ftroiality of the coagnlnm, permitting fair motion 
oi all joints (j) comfort of the patient m sjate 
oi deep eateoHve m olmornt oi both Itp up 
to the nnd-tln*h level and (*) an excellent end 
resuit, with too per cent ftmctwoai recovery in 
j months, in spite of the fact that I ana ttmgly 
removed the coaguU much (oo earfy 

\o arnraal experimentation »« attempted, be- 
cause of lb* dwiimfhntr la the reaction cf hairy 
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f'm c*» R Md i&rK' ttet «f o*nd»« 

■ aftreotk d*j and after tta irwrut c® tstaly Wd 


saitnal*, M compared *lth burned bumap ails. 
Wore recently a few comparative obwrialioto 
have been made by applying various ceagafantl 
to the arraj from which ilii-erafU have betn 
taken, atmfjW the effect of Afferent agrets oo 
the txrot fodiviiaal Pracnaiag mtnitnafy 6rrt 
only with minor barm, Uxer with tboae of pet ter 
rste»t and depth, a acne* oi ow caars ru 
observed with wvmJ physwana 

Some precedent for the we of feme chlondc 
was found in the Huntnre I had aero the re- 
markable rrfief and rapid recovery of vnfi«m 
I roci derma tka venenata (ivy pcascadnx) under 
ferric chlontie treatment, as proposed and rttixt- 
ahred by Alcharr Slack had reported tie wr cf 
tincture erf ferric chloride oo bona as far hods u 
tSfj and John B llurphy had enmamted 
favnrabiy oo the treatment. There was oo ob 
deoce that an) toe had ehn* the prepared* 
Intmriv i tody or extensiTf tnal, probably be- 
came the advantages oi coagulant treatment sert 
not recognised poof to Dmvwaac s * crk. 

Slack cktmed (V following merits for krnc 
chloride (t) it reheve* pom prompriy ut f trfa - 
ntes, (>) kuna i dr> aarface requiring wo At»- 
inga, (j) prevents ltdectmo, U) brah q«k>r 
with fault scar fonnaUcH, sad ( 5 ) is cecvenieat, 
mwpensive and tasdy appfied He faBcd tW 
eipresa the biocbeaucal ccwcepts, as <M Dand 
son, bat otherwise the utmkrity of thrir £nAa*» 
b striking. 

amcmt asp raAMMMVtocn 
The USB sohiuan and tinct are c< feme de- 
ride contain an etceaa of hvdrochkwk seal, •*•** 
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is considered objectionable By addition of in- 
creasing amounts of sodium hydroxide, a reaction 
occurs, represented by the formula FeClj+ 
3NaOH = Fe(OH)j + 3NaCl, or intermediate 
stages by varying proportions of feme chloride 
and feme hydroxide, the latter being very soluble 
and fairly stable in solutions of the former This 
makes possible a choice of solutions of variable 
hydrogen-ion concentration, ranging from 3 2 to 
6 9, according to estimations made so far After 
a week or two there may be some precipitation, 
but the supernatant liquid remains quite effective 
as a coagulant, and is less irritating than the 
fresh solution 

The transition from ferric chloride to the 
hydroxide, with the intervening theoretical com- 
pounds, and the dialysis of the colloidal hydroxide 
sol, form a fascinating chemical study, which 
need not concern us here, except to note that the 
hydroxide coagulates proteins, and solutions of 
feme hydroxide in the chloride are just as effec- 
tive as the chloride alone Lunde and Wuelfert 
and Lindau have presented experimental data, 
measuring the coagulant effect of dialyzed feme 
hydroxide sol 

Dialyzed iron (representing 5% FejOj) has 
been used m five relatively minor bum cases, with 
promising results Coagulation is slower than 
with feme chloride, but more rapid than with 
tannic acid I believe it is the least painful 
coagulant that I ever used Further observation 
is necessary before recommending its general use 

In most of the cases treated so far, we have used 
5 per cent aqueous solutions, made by dissolving 
commercial anhydrous feme chloride in distilled 
water, and filtering This has been alkahmzed m 
some cases by addition of sodium hydroxide 
Solution of feme chloride m glycerin has been 
used in 2 cases, but is not recommended Our 
experience with tragacanth jelly has been too 
meager to draw any conclusions The following 
solutions are useful, because they can be obtained 


easily at any pharmacy 

(1) R Tmcturae fern chlondi 300 

Sig Paint over small, unbroken blebs 

(2) R Tmcturae fern chlondi 15 o 

Soda hydroxidi o 3 

AquEe destillatie q s ad 30 o 


Sig Paint or spray over denuded surfaces 

TECHNIQUE 

In technique of application, there is no essential 
difference between tannic acid and feme cblonde 
solutions A pledget of cotton on a wooden 
applicator is sufficient to cover a small area In 
more diffuse burns atomizers are preferred, my 


personal choice being a cheap metal type, such 
as those sold with insecticides, their low cost per- 
mitting rejection after use in one or two cases 

The primary pain of feme cblonde coagulation 
may be considerable, about the same as that 
noted in the use of tannic acid, but after 5 min- 
utes there is the same secondary analgesic effect 
Morphine or barbiturate analgesia is desirable, 
and in some instances nitrous oxide anesthesia, or 
preliminary local applications of butyn or nuper- 
caine solutions may be preferable 

Potentially infected burns, in which coagulation 
has been delaved over 6 hours, have usually been 
prepared by preliminary sponging with gauze, 
moistened in sodium hypochlorite solution, which 
serves for both antisepsis and d£bndement Clean 
burns, seen before meddlesome self-treatment, 
have been treated by aseptic d6bndement, and 
immediate coagulation of denuded surfaces First 
degree bums, and those of second degree, showing 
only small, unbroken blebs, are simply painted 
with tincture of feme chloride every 2 hours, with 
no dressing, later coagulation may or may not be 
necessary 

A coagulum should be left intact until it can 
be removed without exposing anv bleeding sur- 
face, but anv loosened portion should be cut away 
as a possible focus of infection Then it may be 
desirable to apply some antiseptic, as a secondary 
coagulant, such as gentian violet, or an acetone- 
alcohol solution of metaphen or mercurochrome 

With an average second degree bum, the 
eschars mav be removed with a dry underlying 
surface in 12 to 14 davs, however, m several cases 
the coagula have been left undisturbed for over 
3 weeks, with evident benefit from the prolonged 
protection of the healing surface 

Skin-grafting should be considered, if any wide, 
unhealed areas remain a week or 10 days after 
removal of the coagulum Fortunately, it has not 
been indicated m any of our cases so far 

CASE RECORDS 

A few cases are presented, illustrating a variety 
of problems, including the only fatal case m our 
senes The only cases not reported, in which 
feme coagulation was not entirely successful, were 
small, infected bums, seen over 3 day's after 
injury, where active infection contra-indicated 
the use of any coagulant In such cases moist 
dressings (Dakin solution preferred) axe probably 
the best solution of a difficult problem Oint- 
ments have practically no place in bum treatment, 
infection is the inevitable result The one excep- 
tion to that rule has been superficial facial bums 
treated with butesra picrate ointment 
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Case 7 A moulder, 50 years old, suffered second and 
third degree burns from a splash of molten brass, involving 
the left middle finger, wnst, dorsal surface of left forearm, 
elbow, and lower third of upper arm He was first seen 
18 hours after the accident Because of the dela> m treat- 
ment, a moist dressing (Dakw solution) was applied for 
an hour before coagulation, which was done with 5 per 
cent aqueous solution of ferric chloride. Coagula were 
firm, flexible, and tenacious, with free motion of involved 
joints There was no appreciable nse of temperature, and 
healing was complete upon removal of loose eschars between 
the ninth and eighteenth day, according to the depth of 
the bums He was at wort on his usual job on the twenty 
sixth day 

Case 8 A male laborer, aged 26 years, was scalded by 
boiling water, causing second degree bums of the dorsal 
surfaces of the toes and left foot, ankle and leg up to the 
knee This was treated 6 hours after the accident by asep- 
tic dtbndement, followed by application of a 2 year old 
solution of feme chloride (5 per cent aqueous), with similar 
treatment of new blebs and edges of bums after 34 hours 
Coagulation was complete after 2 hours, the maximum 
temperature was 99 degrees F , there was no discomfort 
after the first night. The patient left the hospital on the 
fourth day, and was walking about the house on the 
seventh day, without permission The coagulum was firm, 
but pliable, wrinkling to adjust itself to movement of the 
ankle m walking It was remov ed easily on the fourteenth 
day, with healing complete except for one small area (2 by 
3 centimeters) which bled That was my error, only loose 
coagula should be removed There was no evidence of 
infection at any time, and the patient returned to work 
on the twenty ninth day 

Case 9 A male infant, 13 months old, was scalded by 
overturning a kettle of boding water Two relatively 
superficial second degree bums of the abdomen and right 
thigh {240 square centimeters) were coagulated by bandag- 
ing for 1 2 hours with 5 per cent tannic and jelly Denuded 
areas on the penis, scrotum, left thigh, knee, leg, ankle, 
foot, and toes were immediately coagulated by feme 
chloride, two applications of the aqueous solution being 
required an hour apart. The ferric treated area approxi 
mated 1,200 square centimeters The maximum tempera- 
ture was 1014 degrees F , with no fever after the fourth 
day From the second day, when a few new blebs were 
opened for coagulation, until the ninth day, no local treat- 
ment or any sedative was necessary Then tanni c coagula, 
and the feme eschars over a similar bum on the left thigh 
were removed, showing dry epithelialized surfaces under 
neath. The more deeply burned areas on the foot and leg 
were exposed between the fourteenth and nineteenth day 
All surfaces were dry with no crusts or scarring, excepting 
a keloid-covered area 3 centimeters m diameter, found on 
his ankle 6 months later Recovery was considered com- 
plete on the twenty third day In this case the tannic 
jelly gave an excellent result, but feme chlonde, given a 
much more severe test, showed equally good results, with 
more flexible coagula. 

Case io A male laborer, aged 26 years, was also 
scalded by boiling water Five per cent solution of tanmc 
acid was applied to a denuded surface (2S0 square centi- 
meters) on the outer aspect of the right thigh, while 5 per 
cent aqueous solution of feme chlonde was used on a 
similar area on the nght arm and forearm, involving the 
elbow The feme coagulation was complete withm an 
hour after two applications, that with tanmc acid required 
eight applications over a penod of 24 hours Subjectively, 
the pain of each application was reported about the same, 
with the advantage in favor of feme chlonde, because 
coagulation was more rapid. The feme coagulum was 


flexible enough to permit fair motion of the elbow, with 
mailing over the arm as the edema subsided, and the 
joint was moved, but without loosening until healing was 
complete On the seventh day the tanmc coagulum had 
spbt horizontally, and was loose at the edges Both were 
removed on the fifteenth day, with equally excellent end- 
result As a single instance, with feme chlonde given the 
more sev ere test, it was more satisfactory than tannic acid 

EVALUATION OF RESULTS 

In general, where the burn is not deep, and 
does not involve an area about a joint, when 
coagulation is done promptly, with shght possi- 
bility of infection, there is little or no difference 
in the relative ment of tannic acid and feme 
chlonde solutions However, the following com- 
pansons are indicated by the observations so far 

1 Stability of solutions Tanmc solutions be- 
come lmtatmg m a short time, those of feme 
chlonde precipitate basic iron salts slowly, but 
the solution remains effective and rather less 
imtating (In Case 8, a 2 year old solution was 
quite effective ) 

2 Consistency of coagulum That of tannic acid 
has been likened to sole leather, that of feme 
chlonde to top leather, of varying thickness, ac- 
cording to the depth of the bum Early mobiliza- 
tion of joints is usually possible without disturb- 
ing a feme coagulum, m m\ expenence, this has 
not been possible with tanmc acid 

3 Necrosis and infection These complications 
are considered jointly, because both are mvanably 
present when either occurs The principal differ- 
ence is that with feme chlonde, infected or 
necrotic areas have been small, localized lesions, 
rather easily detected by palpation, while under 
tanmc coagula, I have been able to discover them 
only after burrowing and spreading, and draining 
at the edge 

4 Staining of skin This deserves consideration 
because Pusey has reported brown stains of the 
skin after the use of wet dressings of ferrous sul- 
phate solution, and electnc bums m the presence 
of iron have been known to leave a brownish- 
black deposit in the skin (25) Among 52 traced 
cases, the only stain noted followed a phenol bum, 
presented a light-brown freckled appearance 
Since phenol bums are prone to leave stains 
(brown, reddish brown, or purplish, 25) the use of 
feme chlonde was not considered the cause of 
the stain At first we hesitated to use it on the 
face, but more recently it has been apphed to the 
face, forehead, and eyelids The chemical, of 
course, is removed with the coagulum The solu- 
tion is easily removed from the hands by raw ing 
m clear water, or a weak acetic or atnc acid 
solution 
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MASSIVE RESECTION OF THE SMALL INTESTINE 

An Analysis of 257 Collected Cases 

H E HAYMOND, M D, Midwest, Wvouryc 
From The Department of Surgeo The University of Chicago 


F OR many years the term “extensive” when 
applied to resections of the small intestine 
has been indicative of the removal of lengths 
measuring 200 centimeters or more This limit 
had been chosen early m the literature on resec- 
tions, because it was estimated that such a length 
constituted approximately one-third of the small 
intestine, and represented, according to the ex- 
periments of Sean in 1888, the extent of the small 
bowel that might be removed from a given pa- 
tient with safety 

It must be agreed that the surgical removal of 
large amounts of the intestine is not usually an 
elective procedure, for the surgeon is confronted 
at operation with the alternative of allowing the 
patient to die or resorting to a heroic effort to save 
the individual by resection 

HISTORICAL 

Perhaps the first massive resection of the small 
intestine was done by Koeberle in 1880 when he 
removed 205 centimeters The patient recovered 
Before 1900 additional cases had been reported 
by Obahnshi, Fantino, Ruggi, Shepherd, Schlat- 
ter, Dreesmann, Monprofit, and Franz Collec- 
tions of cases have been made by Schlatter (1906), 
Storp {1907), Soyesima (1911), Flint (1912), 
Flechtenmacher (1917), Cannaday (1919), Watson 
(1923), Bremzer (1929), and Dorow (1932) 
Dorow’s case and his collection from the litera- 
ture brought the total number of cases of massive 
resection of the small intestine to 97 
The present study consists of the reports of 3 
cases and an analytical study' of a total of 257 col- 
lected cases In each instance, so far as was pos- 
sible, the original reference was consulted In re- 
viewing the collected senes of the vanous authors, 
a number of duplications have been eliminated m 
which the author of the article was other than the 
surgeon who performed the resection A number 
of examples of shortcircuiting operations or ex- 
clusions of the small intestine as reported by 
Brohee, Gheduu, and Van Verts have been elimi- 
nated from the present stud\ Among his 83 
cases, Brem/er has included Jackson’s case of suc- 
cessful resection of 142 centimeters m a male in- 
fant of two, this is, undoubted!', , a massive resec- 
tion of small intestine for a patient of such an age. 


but it is not included in the present study A num- 
ber of collections have credited Kouwer with a 
resection of 224 centimeters, whereas this particu- 
lar case was reported by Fnele One collector has 
included Boeckel’s case in his senes of extensive 
resections, but this is an error inasmuch as a re- 
view of the original reference show's there was a 
resection of 80 centimeters of ileum and 90 centi- 
meters of colon 

The earlier collections have given the impres- 
sion that there is a fairly high percentage of re- 
covery , and that good functional results in exten- 
sive resection can be expected They all have 
guarded the apparent good results with the state- 
ment that undoubtedly' only the good results are 
apt to be reported m the medical literature Flint 
recorded 48 recoveries in 59 cases, Flechten- 
macher, 50 recovenes in 57 cases, and Cannaday 
noted 60 recovenes in 69 cases Bremzer found a 
mortality' of only' 14 3 per cent in 83 cases with 
good functional results in 65 5 per cent of his 
senes Dorow reported a mortality of 18 6 per 
cent in his senes of 97 cases 

LENGTH OF THE SHALL INTESTINE 

Inasmuch as the length of the small intestine 
vanes with each individual, it must be remem- 
bered that a resection of a large amount m one 
individual would constitute a different percentage 
of the total length than in another, and if all other 
factors were equal, it is probable that different 
results might be obtained m 2 patients The opin- 
ion expressed by the majority investigating intes- 
tinal lengths is that the length in the adult female 
is somewhat less than in the male Some observ- 
ers contend that negroes, Russians, and races liv- 
ing primarily on a coarse diet are inclined to have 
longer intestinal lengths Lamb reported a negro 
with 1,216 centimeters (40 feet) of small intestine 
Bry'ant found that the small intestine varied from 
10 feet (304 cm ) to 2S feet 4 inches (863 cm ) with 
an average of 20 feet 6 inches (614 cm ) in 160 
adults Beneke states there is a definite relation- 
ship between body length and intestinal length, 
and that for slender, average, and stocky indi- 
viduals, there is an average of 389 centimeters of 
small intestine per roo centimeters of body length 
Wallemus is quoted by Kalho as having measured 
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pathological findings included thrombosis of the mesen- 
teric, cdiac, splenic, hepatic, and left gastric artenes and 
their branches This apparently resulted from embolism 
from a mural thrombus on an atheromatous plaque in the 
descending thoracic aorta. 

Case 3 M K (P H. No 156459), aged go yemrs, a 
white American male, was admitted to the service of Dr 
D B Phemister in the Presbyterian Hospital on May 30. 
192a The patient first complained of diffuse abdominal 
distress on the night of May 26, 192a, the pain continued 
throughout the next 3 days, and on May 30 it became more 
severe Examination revealed an acutely ill man who had 
diffuse tenderness throughout the abdomen with somewhat 
greater tenderness on the nght side. The leucocyte count 
was 17, 5°°- ,, , 

Operation was performed at 7.30 pan on May 30, by 
Dr Phemister The abdomen was opened through a lower 
right rectus incision. There was a gush of about 3 liters of 
straw colored dear fluid as the peritoneum was opened. 
The intestine was e\ eiywhere of a bluish tint. The mesen- 
tery had dark reddish blue areas in it chiefly at its connec 
tion with the small bowel. The involvement extended 
almost to the ileocecal valv e. The vessels of the mesentery 
were thrombosed Thirteen feet (396 cm ) of the small m 
testme were resected, and a lateral anastomosis with two 
rows of silk was done. The peritoneum and skin were dosed 
m the usual maimer 

The patient’s general condition was fairly good after 
operation Earl) the next morning his general condition 
became rapidly worse, and death occurred 19 hours after 
operation 

A necrops) was performed by Dr H. A. Oberhdman who 
found ertensive thrombosis of the superior mesenteric vein 
and its tributaries, mural thrombus of the aorta at the 
mouth of the suoenor mesenteric artery, and generalized 
serofibrinous hemorrhagic peritonitis. 

A careful review of the literature was made of 
all the conditions that might cause gangrene or 
infarction of the small intestine and the present 
senes was assembled. After collection of a num- 
ber of cases of extensive resection, it was soon 
apparent that the mortality rate and the percent- 
age of good results vaned greatly with the differ- 
ent diagnoses Thus, the results of extensive re- 
section could not be given m a single statement 
any more than one could give the results of a 
similar number of laparotomies wbicb included 
cholecystectomies, gastnc resections, hysterec- 
tomies, and simple appendectomies Then, too, 
certain intra-abdominal disorders required more 
extensive removal of small intestine than others 
so that again the results would not be comparable 
For convenience m analyzing the results in this 
senes, the following arbitrary classification of 
cases was made The case was classified as a death 
if the patient died within 2 weeks of the operation, 
a poor result was obtained if death occurred 
within the first year after operation, and a f air re- 
sult was considered if the patient had digestive or 
diarrheal disturbances after operation, or if death 
occurred later than 1 year as a consequence of the 
operation Good results were considered as such 
only if the author stated there was a good result 


with no digestive or gastro-mtestinal disturb- 
ances, or if the patient was able to return to work 
as before the resection In referring to Table 
I, it can be seen that the greatest number of 
cases of resection over 200 centimeters occurred 
m 78 patients with volvulus of the small intestine 
or Knoienbildung of the sigmoid flexure and the 
small intestine Incarcerated or strangulated her- 
nia (45 cases), mesenteric thrombosis (34 cases), 
diseases of the female pelvic organs including 
utenne perforations with a curette (21 cases), and 
affections of the mesentery (19 cases) followed in 
order 

VOLVULUS AND KNOTENBILDUNG 

J^The most common cause for extensive resection 
was volvulus. In this particular condition two 
entirely different situations must be recognized 
Volvulus of the small intestine was the cause for 
resection in 27 cases (6, 15, 16, 38, 47, 54, 69, 73. 
88—7 cases, 92, 93, 138, 140, 144, 157, 161-- 
2 cases, 182, 187, 188, and 194), and although the 
average length was great (318 cm ) this class had 
a high percentage of good results (55 5 per cent) 
The second type of volvulus or Knoienbildung was 
described by Faltin in 1906 in which a knot forma- 
tion involved the ileum and the sigmoid fiexure- 
Forty-mne cases (41 — xr cases, 47, 48, 88 — 32 
cases, 1x3, 134, 162, and 187) were collected from 
the literature m which Knoienbildung of the sig- 
moid flexure and the small intestine required the 
removal of 200 centimeters or more of small bowel 
Kalho has recently written a monograph on this 
subject, and he was able to assemble 161 examples 
of intestinal knot formation Practically all of 
these cases have been reported in patients living 
in the region of the Baltic Sea The highest mor- 
tality rate (65 3 per cent) for any particular cause 
necessitating massive resection of the small in- 
testine occurred with Knoienbildung involving the 
sigmoid flexure and the ileum 

STRANGULATED HERNIA 

The second most common cause for extensive 
resection was incarcerated or strangulated hernia 
There were 26 examples (4, 7, 9, 11, 15, 49, 61 — 
2 cases, 63, 65, 68, 79, 102, 103, 125, 133, 135, 143, 
i49i *5°, *7 6 » 186, *9* and 192) of inguinal 

henna, 6 (31, 36, 40, 62, 151, and 158) of femoral 
hernia, 6 (33, 57, 61, 76, 129, and 211) of umbili- 
cal, and 7 (15, 52, 80, 100, 104, 112, and 152) m 
which other types occurred or m which the type 
was not stated The peculiar type of hernia en IF 
occurred five times (79, 102, 103, 151, and 176) in 
this senes, and the mortality vras quite high (40 
per cent) P6Iya, in 19x1, collected a group of 62 
cases of hernia en IF or retrograde incarceration in 



SOTtGET\ GYNEOOLOC1 AND OBSTETRICS 





HAYMOND MASSIVE RESECTION OF THE SMALL INTESTINE 697 


of the greatest length of small intestine, and the 
average length excised was far greater than for 
any other cause (5x3 cm ) In 3 cases, the almost 
unbelievable lengths of 820, 750, and 700 centi- 
meters were excised and in each instance the pa- 
tient recovered 

DISEASES OE THE MESENTERY 

Derangements of the mesentery contributed 19 
cases (12, 17, 35, 90, 91, 92, 98—2 cases, 105, 126, 
130, 139, 150, 153, 169, 174, 190, 206, and 210) to 
the total Tumors of the mesentery, either pri- 
mary or secondary, comprised the greater per- 
centage This class of cases required a rather long 
excision of small intestine on an average (331 cm ), 
and the percentage of good results was not high 
(26 3 per cent) It is interesting to note there 
were 3 cases (35, 92, and 210) in which the small 
intestine became incarcerated in a slit in the mes- 
entery 

ABDOMINAL INJURIES 

Abdominal injuries accounted for a number of 
cases (13, 19, 64, 67, 82, 147, 165, 177, 193, 196, 
199, 203 — 4 cases, and author’s case No 1) It 
must be agreed that the mortality rate of 18 7 per 
cent is ridiculously low In comparison with the 
mortality in this senes, the United States War 
Department reported 1,928 admissions for in- 
junes to the abdomen and pelvis dunng the World 
War with 1,199 deaths or a mortality of 62 2 per 
cent War wounds necessitated 5 massive resec- 
tions, and these (13 and 203) are all reported from 
the Bntish Army Medical Corps In the official 
report of the War Department, the United States 
had 153, 537 admissions for battle mjunes dunng 
the World War, and only 2 cases (excluding fatal 
cases) are recorded as “partial loss of the intes- 
tine ” 

TOBF.RCUl.OSIS OF THE SMALL INTESTINE 

Tuberculosis contnbuted 16 cases to the total 
(6, 28, 29, 81, 97, 123, 128, 141, 175 — 7 cases, and 
195) There were only 2 deaths, and the reported 
results were surprisingly good despite frequent 
statements m the literature that good results can- 
not be expected in tuberculous patients Again it 
ma> be possible that poor results have not been 
reported 

MISCELLANEOUS CAUSES 
Adhesions and bands accounted for 7 cases (10, 
7U 89, 13U i57> 159. and 17 8 ), 2nd there was a 
high percentage of good results (71 4 per cent) 
Miscellaneous causes constituted a total of 12 
cases, and this included a variety of conditions 
invagination of a polvp (36 and 170), intussus- 
ception of the small intestine (15 and 39), ab- 


TABLE U — CORRELATION OE AGE AND THE 
RESULTS m MASSIVE RESECTION 


Age 

c 

D 


R 

GR 

FR 

PR 

? 

I-IO 

3 

© 

OO O 

3 

100 0 




11-30 

IS 

3 

13 3 

13 

60 0 

6 6 

13 2 


31-3° 

57 

14 

U S 

43 

38 6 

jo 5 

8 7 


31-40 

44 

l6 

36 5 

38 

38 6 

it $ 

3 3 


41-50 

J8 

17 

45 8 

1 1 

31 6 

to 5 

10 s 

S 

*7 

12 

44 4 

*5 

37 0 

3 7 

7 4 


61-70 

33 

7 

31 8 

U 

31 8 

9 a 

4 5 

I 

7J-up 

9 

6 

66 7 

3 

It I 




Not 

atated 

43 

13 

07 * 

.6 

18 6 

2 3 

3 3 

5 

Total 

3 S 7 

86 

13 5 

its 

36 j 

81 

78 

6 


C — case* D — deaths. M%— mortality percentage R — recoveries 
GR — percentage of good results. FR — percentage of fair results 
PR— percentage of poor results. ? — fate unknown. 


dommal dehiscence (23), colloid carcinoma of the 
transverse colon with intestinal adhesions (55), 

S ngrene of the ileum (59), intestinal obstruction 
6), ileocecal tumor (in), gangrenous appendi- 
citis and gangrenous deum (142), knot of a free 
Meckel’s diverticulum (157), ileus (160), and ap- 
pendiceal abscess (201) The remainder (5, 15, 
34. 70, 74. 75. 8 3> 95 . io 9. and 121) included 10 
cases in which the cause for the resection was not 
stated 

AGE 

The age was found to vary widelj in the 214 in- 
stances m which it was mentioned (Table II) 
The extremes ranged from 8 to 76 Ruggi’s re- 
section of 330 centimeters m a boy of 8 and Blar- 
ney’s report of a resection of 253 centimeters m a 
boy of 10 are cases of the two youngest patients 
on record At the other extreme there were 9 pa- 
tients over 70 years of age Pdlya and Heller each 
reported a case m pa tents of 76 years In passing, 
it may be noted that Flint successfully resected 
100 centimeters of ileum from a male infant of 11 
months for gangrene due to an intussusception 
Jackson’s case of successful resection of 142 centi- 
meters of gangrenous small intestine for hernia- 
tion through a mesenteric defect has ahead} been 
mentioned In consulting the table, it is seen that 
the greatest number of resections occurred be- 
tween the ages of 21 and 30, and the next in order 
was 31 to 40 There was considerable increase m 
the mortality of the operation above the age of 30 
as compared to the results between the ages of 11 
and 30 Flint found experimentally that } oung 
animals did not withstand resection as well as 
older dogs In this clinical senes, better results 
have been recorded under the age of 20, and there 
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il comparatively tittle difference in the good re- 
sult* ootaiwd between tbe ijn of u and 7^ 


Tbe 10 *n* stated In ajt of tfae 157 cases, and 
In analyzing the act incidence nothin* ol Impcr 
twice >u revealed (Table III) There wne 156 
mile* and 75 female*. The higher mcrtably in 
males (4* 8 per cent) u ctroparod to that of fe 
male* (1S8 per cent) can be emlaiaed by the 
hither mortality ol mesenteric thrombaria, and 
volvulus between tbe Ileum and aigjnaid flexure 


but tbe percentage of poor result* in female* was 
tnoch meat frequent 

lehot* or auren om 

A correlation *u made between tbe amount 0/ 
mtesthie moored and the remits (Table I! - ) A* 
can be erpected, tbe greatest member ol cam 
(Mi) measured between roo and njg centimeter*, 
tbe comber dijwnklmsg u tbe length Increased 
Tie ujortaUir rate a u comparable to any kojib 
from too to 40Q centirnetm In general, it renut 
be admitted that ai tbe amount of In te* tine re- 
moved became loeger tbe rendu became poorer 


A tomkiwe wu a lac made between tbe type 
ol anaatoerwaa tod tbe resolt* (Tkble V) The 
best results, aa tax as operative mortality wu 
concerned, followed lateral anaatomom ol tie 
mull mimine (re 6 per cent) and lateral anas- 
taroom ol the onatl intestine a th the ascending 
cob* (jS 7 per cent J where** lateral anacamaw 
with a Morphs button aboard the pooreat figures 
(bo o per cent) Cases to which an ana* prtrter 
naturalt* m made bad a high mortahty rate 
f At T per cent) bat it mast be remembered that 
many oi these case* acre m desperate enrum- 
*iance* ■< eperauon, and ttua procedure was cued 
n an endeavor t conserve tcroe 
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which as Cttfc as n c centimeters (intake's case) 
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attempt to study tbe nitrogen balance ef tlx pa- 
tient. 
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stomach and tbe middle of tbe transverse colon. 
In addilloa to the routine labor* ic*y wnrL the 
following detanuoaLKM ware made Blood by 
4rogtn-wn coewnualxm, 7 44 cuboa dxrade 
coniWrom pcr*.tt W 4S P^ 1 cniJ ; “ ood 
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TABLE V— CORRELATION OF THE TYPE OF ANASTOMOSIS AND THE RESULTS IN 

MASSIVE RESECTION 


Type of anastomosis 
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found to be 33 9 per cent, 36 o per cent, and 41 6 
per cent m each period (Table VI) These figures 
might be criticized m view of the work of Mattill 
and Hawk who showed that bacterial nitrogen 
constitutes 53 9 per cent of the total fecal nitrogen 
>n normal subjects, but on the other hand it is 
logical to assume that the bacterial nitrogen would 
be markedly reduced m a patient with severe 
diarrhea m which the head of a barium column 
reached the rectum approximate!} 4 hours after 
ingestion 

PERIOD OF SURVIVAL 

A surve} of the cases m the senes was made 
with reference to the penod of survival after op 
eration, and the table (Table VII) gives a resume 
of end-results in the reported cases Kalho made 
a conscientious effort to follow the cases in hit; 
article, and a great number of the long survivals 
are reported in his collection Two cases have 
survived 18 }ears after operation, these are Kal- 
uo s case in which patient was operated on by 
Ignatius who removed 300 centimeters of small 
intestine and 50 centimeters of ascending colon 
were resected, and Elfvmg’s case in which pa- 
tient was operated on b} Runeberg who removed 
3^5 centimeters of small intestine In Zuschs 


case, Barth operated and resected 316 centime- 
ters of small intestine This patient was reported 
alive 14 }ears after operation Matthaei’s case, 
m which 530 centimeters of small intestine were 
excised, died of bronchopneumonia after being m 
good health for 11 years after operation The 
only other reported case with a xo y ear survival 
was the case operated on by Rupp and reported 
by Frangenheim in which 400 centimeters of small 
intestine had been removed. 

DIARRHEA 

Diarrhea is the most common and the most dis- 
turbing postoperative complication, both clini- 
cally and experimentally, and thus symptom max 
be so severe as to cause the death of the patient 
Diarrhea caused by extensile resection cannot be 
controlled by drugs, and the only hope lies in 
dietary management Experience and laboratory 
experiments have borne out the fact that patients 
can be expected to fare much better on a fat poor, 
protein adequate, and carbohydrate nch diet. 

experimental studies 

Senn was perhaps the first individual to do ex- 
perimental work on resection of the small rates- 
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of the total senes the postoperative results were 
reviewed in an attempt to answer the question, 
“How much of the small intestine can be re- 
moved and still allow the patient to live and re- 
turn to normal health?” The prepared tables do 
not give a direct answer to this query so that 
another approach to the problem was made It 
was found that a total of 86 cases with subsequent 
good results had an average resection of 310 cen- 
timeters, this constituted an average of 47 2 per 
cent of the total small intestinal length (657 cm ) 
found in a stud) of 1,161 cases In 21 cases classi- 
fied as fair results, an average resection of 367 
centimeters, or 55 8 per cent of the total length of 
small intestine, had been done Fifteen cases with 
poor results had an a\ erage resection of 348 centi- 
meters, or 52 9 per cent of the average total small 
intestinal length A conservative estimate as to 
the limits of small intestinal resection from the 
foregoing analyses would be as follows Discount- 
ing the dangers of the operation itself and its con- 
comitant possible complications, a patient can 
withstand a massive resection of 33 per cent of the 
length of the small intestine and expect the diges- 
tive tract to return to normal function, 50 per 
cent removal constitutes the upper limit of safety 
in extensile enterectomy, and resections above 
50 per cent must necessarily obtain poorer results 
even though an exceptional case may be better 
than predicted 

SUJDLARA 

1 Three cases of massive resection of the small 
intestine are reported 

2 A total of 257 cases of massive resection of 
the small intestine was collected from a review of 
the literature, and an analysis of the collected 
senes was made 

The author wishes to express his appreciation to Dr 
D B Phemister, Dr L P_ DragsUdt, and Dr V. T 
Harsha for the privilege of reporting their raw 
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THE TREATMENT OF MALIC 
NANT TUMORS OF THE UPPER 
JAW AND ANTRUM FIFTEEN 
YEARS OF PROGRESS 

r < the treatment of malignant turnon, con- 
certed effort by > group of worker* treat 
tag a large a timber of patient* In a 
limited fieJd may obUln ratulta that item 
aliaoat unbelievable Thb point it wdl fllui- 
trated ta a raooograpis by h. George Ohn 
gren, lfafifjww Tameri of Urn J/arCa-jEtL 
maid FUf t*n ta which was reported the work 
of Gonnar Holmgren a *ervfce at the Sabbata- 
berg Gtaic, Stockholm A complete review 
of the foreign and .American literature has 
been made and tbo»e worker* credited who 
have participated ta the derelopment of the 
method of treatment 

Ohngren traced tbe development of the 
treatment of theje tumor* At ftr»t resection 
of the jaw wo employed the operative taor 
tailly was conaiderable and few patient* re 
malned free of the dhraje He then traced 
the change* that have produced the improved 
result* Tbe handling of the*e ca*e» wa* 
placid under the direction of those tatereated 
in the «pcdtri firki father than the general 
mrgcoo* who took care of them previous]) 


At first pure mrgkal treatment wa* cm 
ployed a* a routine method, and the result* 
were poor then roentgen ray* and nutans were 
uaed ta eoojunctioa with aurgkal treatment 
but itffl tbe resalts were not much better 
The u*e of aolderiogireaii or /muracandew 
wa* then employed and thi* w*» foUowed by 
the employment of Urge electrocan lerie* 
Finally in 191* electromrgery waa tacd, and 
ta 1937 radram wa* employed ta addition to 
dectiDeurgery In thb way touch ha* been 
accDmplhhed la the care of thb group of 
tumor* u compared to the coraparatfvriy 
poor result* from wirgiad treatment alone 
Ohngreo ta studying tumor* of the upper 
jaw and antrum ha* used an original clarifi- 
cation and taduded three factor* (1) the more 
or lex favorable poaftfoo of the tumor (*) the 
greater or k**er degree of histologic*] malig 
nancy and (3I the presence or absence of 
meltilaab In charting tbe more or let* fa 
TOrabk pod lion of the tumor which of course 
is a Urge factor ta it* curability he o*e* a 
plane which paxes from the inner can thus In 
a direction backward tad downward to tbe 
angle* of the maodlblc In this way he has 
a superior poaterior group and an Inferior an- 
terior group. It is readily seen that the ta 
ferior an tenor group of tumor* are much more 
eaafiy accrsafbta to removal and may get to 
be of large *Lre without invading are** that 
make their removal impoisfbU than tbe wi- 
pe nor posterior group Each of these group* 
Ohogren again divide* into a lateral and 
medial group tfaua making four group* ta <& 
The difficulty ta gaining acre** to the medial 
superior poaterior group make* the outlook 
for them poorest of all, regardks* of the <>pe 



EDITORIALS 


7°7 


of malignant tumor In reviewing the results 
m 149 cases in which operation was performed, 
Ohngren classifies them as to position in de- 
termining the so called cures Histological 
studies have been made in all cases, and in a 
very thorough manner he has reviewed the 
results as related to the particular type of 
tumor present As would be expected, if re- 
currence is going to take place, it usually 
occurs in the first year after operation In 
this senes there were more than four tunes as 
many recurrences in the first year as later The 
fact that it was possible to follow all of these 
cases makes the report very valuable 
The staking improvement in treatment of 
these tumors over what it was 15 years ago 
may be appreciated when it is noted that 38 5 
per cent of 5 year cures of malignant tumors 
m this region are reported in this monograph 
One must remember, too, that in many of the 
earher cases patients were treated during the 
transitional penod, when the technique had 
not been perfected, so similar patients treated 
today would probably be handled better 
Future reports of this work should be still 
better It is by such work as this that ad- 
vances are made in our efforts to control 
malignant diseases Gordon B New 

CONTROLLING GAS PAINS 

E VERY mtra abdominal operation of- 
fers the opportunity of a potential 
ileus meaning 1 obstruction of the 
bowel attended with severe colicky pam ” 
(Stedman) Short of an actual obstruction, 
cither di namic or adynamic, the normal pen- 
staltic action of the intestines is usually in- 
hibited the first few hours following operation, 
but earh on the second day intestinal activitj 
is increased, producing what is generally re- 
ferred to as ‘ gas pains ” These occur in 
greater or less degree e\en m the simplest 
operations within the abdomen Thc\ are 


never regarded senously unless they persist 
and result in over distention with continued 
pain or, as a further phase, a paralytic ileus 
with decreasing pains Such conditions pre- 
sent evidence of abnormal complications and 
are to be dealt with according to indications 
as outlined in the work of recent investigators 

We are not concerned here with the man- 
agement of intestinal obstruction We are 
interested in methods of controlling the or- 
dinary “gas pains” associated with the aver- 
age abdominal operation Since they are due 
to overactivity of the natural peristalsis of 
the bowel and since the suppression of the 
normal intestinal movements would be un- 
wise, it is better to control the pains than to 
stop them entirely 

In the usual case there is no distention, 
merely the corkscrew cramps running about 
at intervals over the abdomen, after the gen- 
eral bodily discomfort and the incisional pain 
have somewhat abated The suffering maj be 
acute even when the abdomen is perfectly 
flat, free from any accumulation of gas The 
only justification for the term “gas pains,” is 
that an overacting peristalsis is hastening to 
get rid of whatever the intestinal canal con- 
tains and the patient feels relieved when gas 
is passed through the rectum The more 
purging before operation, the more severe 
the pains after operation The solar plexus 
resents the insult and proceeds to take its 
re\ enge An enema at least 1 2 hours ahead is 
the best pre-operative resource and it is well 
known that emergenev operations admitting 
of no preparation are followed b\ less pam 
than formal procedures with elaborate prepara- 
tion All this seems to signify that stirring 
up the intestines beforehand and rendering the 
bowel too emptj will cause the greatest hyper- 
penstalsis after operatne interference 
Our object, then, is to encourage the nor- 
mal penstaltic movement after abdominal 
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opentioci to regulate It, If feasible, not to 
Wader fL About to yean ago my ajsodstei 
ind myidf devised a plan, followed more or 
Im routinely ever since, to be used In every 
cue when annoying peristaltic pain appean. 

Of primary importance la the DeceMJty of 
instructing nurse* to recngniae the “ga* 
palna” in their very beginning, their fleeting 
character their constant change of location 
their association with wavea of nausea. Sue 
ecu in their management depen da chiefly on 
anticipating their development The order* 
arc a muatard plaster or hot camphor atnpes, 
on the epigastrium inaction of the rectal 
tube for 30 minute* fluahing the lower coioc 
through the tube, in and out, with warm aa 
line aolutfon in a half boor the tube it re- 
moved. and 10 grain* of quinine muriate In 8 
cmncea of water are Injected slowly into the 
rectum thi» U repeated In 4 boura Generally 
relief ia prompt, but If not complete, the aamc 
process ia carried out again 6 boura afterward. 
No other measures art allowed to interfere 
with theae order*, no tuning around to do thla 
or that, until the remits of the routine proce- 
dure are determined If gaaeom distention 
ensues, and the pain dnnfnishea, 1/40 grain of 
eaerine salicylate and 1/60 grain ol atiy rhnlne 
sulphate are given bypod ermkaDy e v ery 3 
hour* for 3 doses, followed by an alum enema 
(1 ounce to the quart of warm water) r hour 
after the list do*e on tha contrary if the pain 
increases with little or no distention, 1/100 
grain of hyoacine hydrobrumate and 1/11 
grain of moephtoe sulphate are gnren hypo- 
dermically 1 dose, followed by the alum 
enema 1 hour Uter Theae acceaaory order* 
are *ddom needed In the ordinary case for 
under the three step* first mentioned, fl a tu s ia 
passed not infrequently small fecal result* are 
obtained and by the end of the seamd day the 
patient ia comfort* We Persistence ol alight 
pains may be relieved by }4 grain of pheno- 


barhitaJ, given every 4 hour* by the mouth, 
continued for a or 3 day* longer 
It might be well to consider the rationale of 
uaing the qumine infection. In aj student 
day* H. C. Wood taught that quinine atimu 
lated the inhiWtory center of the apfnal cord. 
That recoDectloc prompted the me of the 
moat soluble salt of quinine for slowing peri- 
stal tic action after mechanical means had been 
employed to stimulate the activity of the 
lower bowd Knowing that the older concep- 
tion* of the physiological action of many 
druga had been superseded by later researches 
of modem pharmacologists, I recently a lift) 
Wttham deB JlacNlder of the University of 
horth Carolina, to oproi his view* upon the 
action of quinine for the purpose intended. In 
a personal communication, he replied 

hly ireflni fa that tha qufnfaa marls t# could act In 

variety o 1 vara oa tUj Intestine to csom the p*»- 
»*** of accamaktiona of gaa 1 tha iret pkea R 
coild act tUrrctly oa the InvolasUry match tfawaa 
cJ the LaUstiM Ia very weak ddutiooi qvinine 
IctxW to atimotitB thla type of tfaaoe Chi the other 
hand. It ooald tnftneace the puap of t>n thicwat 
the latcttlo* by lt$ artJoo oa the cratrml Derma 
ayatm, cither by irinmUtfcs the motor aarrwa 
awt-fanihm to tha tatefttoa which fa the euro* «mr, 
oc It rnjjht relit the lataadae and pannft tha p*a*n 
of pi by itfmufatln* tha Inhfbftocy nerrooa macha- 
miaa tQ the loteatlne which fa, of cwme famfahed by 
tha aytnpithetfc systatn. 

It is hardly necessary but perhaps eras- 
able, to mention that the most effective way 
to prevent gaj palm w is to refrain from add- 
ing insult to injury inside the abdomen to 
handle the parts poOtdy to avoid rebec* 
tion m far aa penniaalhk to get In and get out 
aafely swiftly and sweetly to foraalre the 
ponderous pcmodlng of the "abdcwnhul 
brain and to deavc only unto a gentle at 
teotiin to the leslona at hand. By living beed 
to these observances we may bring hundred* 
of patlenta through to convalescence withemt 
ga* palm, without anodynes, without med 
dHng of any sort Huaaar *> Rornta 
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T HE first record o! colostomy in the modem 
sense is the suggestion by Littrfi that the opera- 
tion be performed for obstruction of the rec- 
tum In Histmre de V ■icadtmie Roy ale des Sciences 
(1710) under the heading “Du erse ^Observations 
Anatomique" (p 36) FonteneUe, secretary of the 
Royal Academy of Science, records that in the body 
of an infant that died 6 days after birth Littre saw 
the rectum divided into two parts which did not 
communicate with each other except by several 
small bands It appeared that a part of the rectum 
had not developed m proportion to the rest of the in- 
testinal canal As a consequence these parts tore 
loose from the undeveloped portion and became en- 
tirely detached except for the few bands which held 
them together Later the upper part of the intestine 
became filled with meconium while the lower part 
remained empty One can see what might follow 
such an anomaly and how the death of the child 
would be prompt since its excrement could not be 
evacuated and whatev er might be given to accom- 
plish this would tend to aggravate this condition 
The report continues 

M Littrf who wished to make hu observation useful imagined 
and proposed a v ery delicate surgical operation for cases in which 
one would recognise a similar conformation It would be neces 
sary to mate an incision into the abdomen stitch together the 
two parts ol the intestine alter opening them, or at least bring the 
upper part of the intestine to the abdominal wall where it would 
never dose and tate on the function of an anus On this simple 
idea clever surgeons could imagine for themselves the detail which 
we suppress It olten suffices to know in general that a thing may 
be possible and not to despair of it at first sight. 

In this paragraph there is the suggestion that 
entero anastomosis be performed as the operation of 
choice for sidetracking an obstructive lesion in the 
bowel If this is not possible, he suggests as a last 
resort, that a permanent colostomy be established 
There is no record that Littrfi himself performed 
this operation. However, m the subsequent litera- 
ture on colostomv, the left iliac colostomy has been 
called the operation of IattrE 
Alexis Littr6 (1658-1725) was one of the gross 
anatomists who lived m the transition period of 
the 17th and 18th centimes As the 17th cen- 
tury was notable for the manv anatomical discoveries 
associated with the names of Barthohnui, Wirsung, 
Highmore, Ghsson, Wharton, Willis, Havers, Cow- 
per, Malpighu, Pacchioni, Meibom, Brunner, De- 
Graaf, Buck, Stenson, Peyer, and others, so the iSth 


century was notable for the anatomist-surgeons who 
stood out prominently for their ability to make use 
of their knowledge of anatomy in cbmcal surgery 
Hunter, Camper, Scarpa, Petit, Anel, Brasdor, 
Bichat, Chopaxt, Heister, Pott, Cooper, and Aber- 
nethy are some of these anatomist-surgeons Littre 
made a study of the anatomy of the urethra and the 
urethral glands (glands of Littr6, 1700) and de- 
scribed a type of hernia (Littr£ hernia, 1714) His 
observations concerning anatomy made with a view 
of surgical application anticipated the advent of the 
master surgeons whose backgrounds were to be whole- 
some knowledge of anatomy 

Historically the record of the first colostomy 
actually performed in 1776 by' Pillore was not avail- 
able in the literature untd 1S40 On January 14, 1 
1840, in Gazelle dcs hSpilattx, vol. 13, 2nd senes No 3, 
p 22, there is published a letter vv hich states in part, 

In all the surgical works which speak of the procedures and 
methods in use for estabbshingan artihaal anus after having de 
scnbed the procedure proposed by Littrf narrate that Duret (of 
Lyon) and Pillore (of Rouen) have established with success an 
artiaaal anus m the adult. It is m ilimotrts de la Soct(*i de 
MHcctnede Pans that one is able to read the details of the opera 
tion of Duret, but one is nowhere able to find the description of 
the operation of Pillore (of Rouen) also it was m vain that 
Dupny tren begged me to show him where this had been pub- 
lished M Velpeau was not v cry happy when he asked for the 
same information from my son, then an interne in his service. 

On the 16th of last November II Amussat wrote my son a 
letter m which he asked of him again for this observation He 
begged him to let him know if he was able to find out something 
about the known facts and continues as follows “Pillore (of 
Rouen) appears to be the first who had practiced the procedure of 
Littrf. Martin, the younger to a report which he made to the 
Society of Medicine of Lyon, 1798 after having narrated the 
facts of Duret, said p 1S9 of the report of the acts of the society 
Pillore, surgeon of Rouen, disaplc and contemporary of Lecat, 
has earned t hi s out successfully but his incision, made in the 
right disc region gave access to the cul-de-sac of the cecum ' 

Tine surgeon in chief of the hospital in Geneva, says in a 
mfmoire on artiaaal anus that he had published in the year 13 
(1805) in the Annals of the Medical Soaety of Montpelier the 
following 

“ (I have unsuccessfully asked and made request of M Pillore, 
the father very advanced mage and since his death of his son a 
surgeon at Rouen, the information concerning when this opera 
Uon was done, on the case which required it, on the manner in 
which it was earned out, and also on what the results have been 
I hoped that the observation may be found in the papers of the 
deceased It is to be regretted that operative medicine should be 
deprived of the details of an operation which presents great 
interest and on which Mr Martin had only a 'hearsay knowl 
edge ) 

It was thus that on going through the papers of my father I 
found the observation which I giv e you 

Roaen January 5 1S40 H PDlore pirn DAI 
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and tender and in spite oi emobent fomentations, 
enemas through the artificial anus and two bleed- 
ings, the patient died on the twenty -eighth da\ 

\t autopsy it was found that the cecum was ad- 
herent to the edge of the wound except in one angle 
where there was a small area of suppuration which 
did not communicate with the peritoneal cavitv 
fbc cancerous obstruction which was the primary 
illness vv as situated at the rectosigmoid junction and 
complete!} occluded the lumen 
The peritoneal cavit} was inflamed and adhered 
to the folds of the intestines The mercur} which 
the patient had taken was found m one of the loops 
of the jejunum which it had dragged down by its 
weight to the hypogastnum behind the bladder 
This loop of bowel had several gangrenous areas 
All of the mcrcurj was rccov ered Pillore continues 

Vi c bchev c that we could conclude that if the operation has not 
met our expectations for its success it was because of the mer 
cui> t or it is \ cry probable that w hen the intestines which be 
cause of their peat dilatauon had lost their power of action be 
cameetnpt) of stercoral material peristaltic action was not suffi 
cientl> powerful to move the mercury Then followed inserted 
and retrograde movements as announced hy the nausea and 
colic which the patient cxjicncnccd on the twentieth day of his 
illness Considering the pull on the mesentery and intestines by 
this mass w (itch n clghed lit o pounds one Is not surprised at the 
gingrcnous inflammation which produced the death of the pa 
tient 

In 1783 Dubois performed Littre s operation on a 
three day old infant born with an imperforate anus 
The child died on the tenth da> The autopsy 
showed consolidation of the walls of the rectum which 
produced obstruction This case was mentioned b\ 
Allen in 1 707 in Recuctl dc Midcctne, Pans, 3 123, 
who stated that he had information that Dubois was 
the first to practice what Littre had proposed 

The first successful left iliac colostomj (Littre) 
was performed b\ Durct in 1793 The case was re- 
ported b> Durct in Rccual dc WiJccine Tans, 170S, 
•1 45 It concerned an infant born with a maldc\ cl 
opment of the scrotum and penneum There was an 
anus but no rectum appeared to be present 1 con 
sultation of the physicians and surgeons on the staffs 
of the various hospitals at Brest was called After 
efforts to establish a yent by probing through the 
site of the anus proyed useless this means of therapj 
was abandoned About a day and a half after birth 
a second consultation yvas held It yvas decided to 
make an artificial anus In an effort to expose the 
colon without opening the peritoneal cayity, Duret 
practiced a lumbar operation on a ncvbom who bad 
died is days after birth This procedure was not 
successful as the peritoneal cav-itv was readily 
opined Durct continued 

Tho r awrmb'ri! after this tnal havingp-olongcd the discussion 
su nocrifU to i>tv*\c it* interest to humantU tint! honor to rur 
rrav decided It) that without rttraoniiaarv nrans the loo of 
t!v dull wav IntvuyWc i ' that the axiom o' l eV-jv that Liv 
te-ttrr In cmp’oi a ilouhtful rcmr 4 > than to aban ion the pattern 
to (retain death heir f, ran i it. application an 1 hnatlv <i) that 
theiloet* m«u'M llev-mviiv>n laparotomy vrr not contra dieted 


by this operation since the cause and course of the malady- were 
as here recognised I opened the belly of the little patient in the 
iliac region in the neighborhood where the ngmoid colon was 
forming a tumor a little apparent and where the meconium al 
ready imparted a deeper color to the skin I made an opening 
about an inch and a half long which «erved for me to introduce 
the index tmger into the bettv , wath which I lifted and pulled out 
the sigmoid colon In the fear that it would immediately fall 
liack into the belly 1 pasted two waxed threads through the meso- 
colon I then opened the colon longitudinally Las and meconium 
came out in abundance When the bowel had emptied itself to a 
certain extent I applied a dressing It was simple and was com 
po«ed of a pierced compress and a body bandage 

The patient recovered from the operation and 
lived 43 years Death was reported due to an inter- 
current infection 

In 179 s, Daguesceau performed Littrc’s operation 
for perforation of abdomen with injury to bowel 

In August 1795 \ 57 during harvest, occupied in loading his 

cart with wheat during an effort to Lift a sheaf the band having 
broken he lost his equilibrium fell and the leftside of his abdo- 
men struct one of the states forming the side of the cart with 
sufficient force to cause it to penetrate deeply Taken home M 
Daguesceau a surgeon residing at Chadurec, was called m im 
mediately and decided upon establishing an artificial anus ac 
cording to Littrt < method ho consecutive accidents occurred 
and the patient soon got well and lived 24 years for he died m 
1S10 aged 81 A small leather vac w as adapted to the opening 
by Daguesceau to receive the faces 

The use of the leather colostomy bag yvas thus 
established 

Dufresnc, who reported the above case in Tie 
Medical Times, 1S40, 10 446, remarks 

This case, though incomplete is mteresUng because at the 
period at which the operation was performed only one ca«e had 
succeeded— that of Durct of Brest in 1 795 The patient operated 
on by (Pillore) in 177(1 died sS days after that by \ntome 
Dubois on the tenth day and that by Dfvaull likewise died 

In 1811, Daguesceau performed Littre ’s operation 
for fistula in ano, with a successful result The dc 
tails of this case arc as follows 

Masset a potter al St Eulrope was affected with several 
tis uhr tn-jtuj and having consulted Daguesceau this practi 
tioner considered it impossible to obtain a radical cure except by 
establishing an art! vcial anus in the left hvpocho-idnum accord 
mg to Llttn. s method This operation performed in 1S11 sue 
ceeded the fistula- cicatrized after which the artlnaal opening 
gradually diminished in size and m years was completely 
closed The cicatrix from an excess committed tn the patient 
burst open notwithstanding the presence of a truss hut by 
appropnalt remedies and rc<t, it healed once more and the roan 
was thus delivered of the two infirmities 

Dufresnc who reported this case abo tn tSjo s-ns 

Thu case which has no precedent in its favo may asp -uih 
some persons and the operation be cun. idervd a- not mthevp-d 
al) that can be said is that Daguesceau s talent wav suffioril to 
cubic him to form an opinion as to the absolute netrs'itv of the 
o K-ration ere he performed 11 

These brief abstracts of an. reports and quota 
lions from the literature of a century and more ago 
demonstrate the ingeniouencss of the anatomists 
and surgeons who conceived and developed this )m 
partant operation 
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THE TREE TRANSPL 
An Ev\lu\tion 
i uglvi is rorn-K, vu h 

r f YHE transplantation of skin b\ means of 
I pedided flaps was a w ell know n practice 
J- centuries before the development of 
early European surgen Among the earliest 
procedures are those known as the 1 Indian” 
method, and the “Italian" method, both of 
w hich w ere used principally in the restoration 
of the nose or other parts of the face which had 
been amputated by enemy peoples Although 
countless modifications of these principles 
w ere made over a period of man } years, one of 
the most important improvements in the 
transplantation of skin by the pedicle method 
was developed by Gillies (10), who, after un- 
demunmg between parallel incisions rolled 
his skin into a tube, held so by suture of the 
Iges This principle was described by Filatoff 
prior to Gillies’ publication of the method but 
has become known since as the Gillies tube 
method of skin transplantation and together 
with the Indian and Italian methods, has been 
proved to be a sound practical method of 
pedunculated skin transplant 

In contrast to the pedicle principle, the free 
ransplantation of skin implies the excision of 
- portion of skm and transference of this graft 
to another portion of the body, its viability 
depending upon immediate fixation to the 
underlying tissue and the rapid establishment 
of a capillary blood supply The development 
of this method of skm transplantation belongs 

‘From the Department of S 
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to a related} modern period m comparison 
with the antiquit) of the pedicle flap types 

Because of the tendency for most writers 
unconsciouslj to favor the particular type of 
skin graft with the development of which they 
have been concerned, it is perhaps justifiable 
for one who has fostered no new ideas relative 
to the subject, but who has tried to profit bj 
the best in each, to criticize the most common 
present day methods of free skm grafts 

Reverdin is generally credited with the first 
successful demonstration of the transplanta- 
tion of small bits of skm from a remote part of 
the body applied to a granulating surface 
Epithelization of the defect was seen to follow 
the application of these small grafts which 
were epithelial islands proliferating at the 
borders and ultimately coalescing In addi- 
tion to the importance of Reverdm’s work as 
being the first practical method of free skin 
grafting it is of considerable interest that his 
favorable results were obtained before the 
era of antiseptic and aseptic surgery First 
thought to be grafts of epidermis only, Rever- 
din later recognized that his grafts contained 
a portion of the conum 

Dans (5) m 1914 first desenbed the “small 
deep graft ’ and has reported its use m several 
communications since that time (6 7) In 
principle, there is little to differentiate it from 
the pinch grafts” of Reverdin except that a 

University of Michigan 
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greutcr portion of cerium 1* removed with the 
central portion of the Davi* graft Bm j further 
that the bit of akin to be removed i* raised 
with * needle rather than being pinched" 
upward Into a tented contour by forerp# The 
Kraft* atr placed at some diatincfc from each 
other upon a granulating area *t*d In both 
the Rrrerdlo and Dari* procedure* healing 
depend* upon the eventual coalition of the»c 
*m*U epithelial islands. 

The value of thl* type of graft « ioduput 
able for the repair of targe defect* where the 
donor area* are relatively limited and where 
safety to the patient demand* a minor tor 
gfcal procedure Because of the *fmplfaty of 
the method and the assurance of a high per- 
centage of “ take* even upon grotty Infected 
granulation*, theae amall graft* have become 
widely popular and each year a great man> 
bumoj children arc rchabtlluted by the o*e 
of thi* type of graft only 
There are however several definite objec 
tkma common both to the pinch graft and the 
deeper graft of the tame aize among the mart 
Important of which 1* the appearance of the 
grafted area after be*Ung l» complete (Fig i) 
Beaune the central portion* of the graft* in 
dude a thteknm of oorium not pr>*ent at the 
edge* nor In the *pact* between the graft*, an 
uneven, mottled surface result* which ha* an 
unpleasant appearance particularly on ex 
posed body surface*. The aune objection ap- 
plies to the donor areas, which are usually trie 
thigh*> which h*\e an unsightly appear 
ance after healing ha* occurred 
Owing to the fact that these *an*ll graft* are 
generally placed upon old granulation* and 
that aome tune mu*t elapse before they pro- 
liferate sufficiently to cover the defect it b 
Inevitable that aome of thi* granulation tissue 
most remain permanently a* undesirable *cax 
under and bet ween the small epithelial I* 
land* VeecOej* to **) d there a a tendency 
toward keloid formation the uae of this type 
of graft u highly unsatisfactory 

After an experience of several years 
Thiersch in i8£6 reported on a method for 
the grafting of Urge sheets of partial thfehne** 
of aUn which included a porttoo of the corfum 
Although Lawaon and Oiber had both used 
thi* method prior to the work of Thiersch. 


the latter’* name b usually applied t 0 thb 
type of graft ft marked a detect advaoce 
over the small pint* graft* of Revntta, 
dace much larger area* acre covered fa one 
procedure and it a probable that thi* type of 
free ikin graft has enjoyed a greater popdir 
Ity and served a broader fidd of uwfalnn* 
than any other to a roost recent period. 

These Urger thin *pbt sheet* of ikin hare 
in addition to many of the detfrahle fcalnre* 
of the amah graft* of Rrverdin and Davit, 
relatively few objectionable cha/arterbtio 
Where adequate donor area* are available 
ibeable defect* may be covered fa one opera 
tioo with a fair expectancy of take even 
upon an infected surface. Became of the 
greater alxe ol the individual graft*, which 
var> depending upon the donor area* avail- 
able and the dexterity of the operator there 
ht lets chance far the formation of *car be 
tween graft* than in the smaller variety and 
the final appearance of several large abort* itf 
graft* is u*ually better than that of an area 
covered by a great many small coalescing 
island* of epithelium If care is ezercked fa 
cutting Thiersch graft* not to tease into the 
subcutaneous fat spontaneous regeneration 
of the entire donor site wfH rapidly take place 
and the are* will eventually assume the ip- 
ranor and texture of the surrounding akin 
emvee to tha regeneration win be made 
later 

It should be mentioned boa ever fa a fair 
crttkfsm of the Thiersch graft that U Include*, 
in most case* only a small portkn of the 
cortum removed with the epidermis which at 
best provide* a poor foundation for eplthe 
Ham and fa area* subject to prewa re or fric 
tkm may provide quite inadequate protec 
two for the under!} mg tissue Considering 
also the great thickness of elastic corfam fa 
normal alia it may ah» be anticipated that 
coosiderabie contraction wiB occur under a 
graft having for its anchorage the thin portion 
of cornira u*uai!y found m a Thierwh graft 
The fast one of a full thicinm free *Un 
graft is generally conceded to ttolit of Glas- 
gow who fa 875 reported the repair of a 
defect about the eye by tin* method Although 
other workers undoubtedly deserve credit foe 
the development of this type of fat free foil 
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1 >j »,Rra*rt»lof tkici jnfi (nxa IV tia*fa. 
TW *uttKW rrtnetoc <ici*p*d by BUrr pcrctcl** i he court* 
erf Use but* s*4 osUlu tut c\*o tr—5» erf tV <iuooc 
m* TV (onto* U***, V« by II Hwiut, tbcuil b* 
•chmaal behwd (V Vndr V* lt.it crilu «x» to U* rr 

dosnre, smcc the entire threhnea* of skin baa 
beta remtned. 

For a number of year*, Blilr *nd Brown fi) 
have been advocating tie ur of Urge free 
spilt thkknm grafts in tic repair of exten- 
sive cutaneous defect* Tbe> have suggested 
the term tiki split graft (since it include* 
one half to three-quarto* of the thkknea* of 
shin) to (Meren tUte it from the thinner 
Oilier Thier*ch graft and also from the full 
thlctoeu U olfe graft Their technique for the 
removal and application of these graft* haa 
been adequate!) described in several publics 
tkxu (i 134) and require* no amplification 
In prinapfe these thick split grafts are quite 
similar to OIHer Thiersch grafts, except that 
very much larger Individual grafts are cut 
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the area to be grafted is specially prepared 
and the application and fixation of the grafts 
differ* from that commonly employed fo the 
use of the Oilier Thiersch grafts 
These large split thkineas graft* bate 
according to Blair and Brown, more of the 
good than the bad features 0/ either the full 
thickness graft or the thinner Oilier Thiersch 
graft The writers experience of several year* 
unqualifiedly support* tbdr opinion 
By the use of a suction retractor and * 
specially constructed knife described b> Blair 
I ) In 1919, large fndfvidoal grafts of uniform 
thickness 25 to 50 square mrfaea raa> be cut 
from suitable area* (Fig a) Often * single 
graft a sufficient to cover the defect and if 
not the adjacent edges of the grafts are so- 
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fij, 4. a, \ppcarancc of the hand shown in hiRurt j j 
weeks after j-raftinj, The careful suturwj, of the graft 
edges produces onK a minimal linear scar which becomes 
almost obliterated in time Motion of the fingers is limited 

tured together producing only a linear scar 
Because of the size of these grafts surfaces 100 
square inches or more may casilj be covered 
in one procedure 

The thickness of the grafts varies some- 
what, depending upon the age and sc\ of the 
patient, as well as the location of the donor 
area, but in general, one-third to three-quar- 
ters of the thickness of the conum is included 
with the epidermis This in most cases, is a 
depth great enough to provide the graft with 
accessory skin structures, and the end-result 
is a durable covering containing hairs se- 
baceous and sw eat glands and closely resem- 
bles full thickness skin Although this graft 
may prove impractical m a location subject 
to great fnction or actual weight beanng it 
may be of great value as a temporary covering 
for such a granulating area preliminary to an 
eventual full thickness graft of some variety 
Preparation of a granulating area to be 
grafted includes, m addition to the usual 
measures to minimize infection (1) excision 
of the scarred border of the defect and (2) 
slicing off of the superficial edematous granu- 
lations together with some of the underlying 
scar until a firm scar base is reached (I'ig 3) 
This preparation, together with adequate pro- 
vision for drainage by perforations in the 
graft, and careful fixation of the graft with 
suture and a pressure dressing, by means of a 
manne sponge, assures one of almost 100 per 
cent ‘ take” in the great majority of cases 
The hrst postoperative dressing may be done 
at any tune after 3 or 4 days when the grafts 
will usually be found to be firmly grown to 
the underlying scar and to require little or no 
further attention (Fig 4) 


b 

by scar and damage to joints themselves, but the tendons 
move fuely without fixation under the grail b Volar 
aspect of the same extremity The single graft on the fore 
arm was done 5 weeks prior to this photograph 

Healing of the donor areas from which these 
large thick split grafts are removed, is of some 
interest, since if one is careful to avoid 
cutting into the subcutaneous fat, sponta- 
neous regeneration of even very large areas 
will occur within a week to 10 days Covenng 
of these areas with a tannic acid crust is a 
satisfactory dressing though probably less 
comfortable than a firmly applied gauze dress- 
ing left unchanged for 7 to 10 days 

Regeneration of an intact epidermis after 
the removal of an Ollier-Thiersch graft was 
formerly thought to be from the deepest por- 
tions of the papillary layer of the epidermis 
left below the level at which the graft was 
taken With the demonstration that thick 
split grafts included in addition to the entire 
epidermis enough conum to remote hair 
bulbs situated deep in the true skin, it was 
apparent that an entirely new epidermis must 
regenerate from structures in the remaining 
thinned-out dermis (Fig 5) Biopsies removed 
from the donor site on a thigh at the tune of 
removal of the graft and 3, 6, and 10 days 
later, show without question that the regen- 
eration of the new' epidermis is from the hair 
follicles and associated sebaceous glands, and 
that within the 10 day period, a complete 
new epidermis has been formed, differing m 
some respects from the previous one but hav- 
ing very active growth and well differentiated 
cellular layers (Figs 6, 7, 8, 9) 

This mode of regeneration is not surprising 
when one considers that the hair follicles are 
embryologically invaginations of epidermis 
and that the outer root sheath of the follicle 
is a direct continuation of the stratum ger- 
minativum of the epidermis Since it is also 
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Fig 10 a, Hums of hands to Jiars prwiou:.!v \ r 3 y treatments for scar resulted in radiodermatitis 
with carcinomatous change on the dorsum of both hands. The lesion on the right had been excised and 
the defect repaired b> a pedicle (lap \\c excised a carcinoma j 5 centimeters in diameter from the left hand 
and used a thick split graft for repair There was no recurrence or metastasis in 1 f j jears. We favor, as 
docs the patient the end result on the left hand from the standpoint of appearance, function and loss of 
time involved b, Function of both hands equally satisfactory 


true that the actual number of hairs may in- 
crease during life by the development of new 
follicles after the manner of the primary for- 
mation (18) it is logical to expect that with 
the traumatic or surgical loss of the epidermis 
the process wall be reversed with an upward 
growth of the outer root sheath of the hair fol- 
licles in the region and a fusion of these cellu- 
lar outgrow ths to form a new epidermis This 
conception of epidermal repair may have 
some relation to the almost universal distri- 
bution of hair over the body surface and ac- 
centuation, with reference both to the num- 
ber of hairs and coarse nature, over body sur- 
faces commonly subject to trauma such as 
the dorsum of the hands and arms legs and 
anterior aspect of the trunk The rapid regen- 
eration of a new epidermis from hair follicle 
proliferation seems less remarkable when one 


Tig 9 Low power photomicrograph of same section as 
in Figure 8 V comparison of the new epidermis with that 
removed with the graft shown in Hgure ;> fsamc magnifies 
tion) demonstrates a striking difference The new 13 sev eral 
times thicker due probably to the demand for epidermal 
repair or possibly because of the relative thmnmg of the 
conum a portion of which was removed with the graft 


considers the unusual growth properties of 
hair in general and particularly the beard of 
an adult malt There are probably few struc- 
tures m the body capable of as active growth 
as that shown by hair 

The thick split graft has then in addition 
to others two decided advantages as com 
pared with other ty'pes of free grafts since (1) 
the graft itself has many histological charac- 
teristics and the gross appearance of full thick- 
ness skm and (2) the large areas from which 
the grafts are cut regenerate spontaneously' 
with a modified, but thoroughly serviceable 
ty^pe of epithelium 

SUJIMARV 

For the reasons enumerated in the discus- 
sion of the pinch and the small deep graft, we 
have restricted its use to cases, usually chil- 
dren with extensive bums in which the avail- 
able donor areas are relatively limited and in 
which the poor condition of the patient per- 
mits only a minor surgical procedure to ini- 
tiate repair In this group of cases there is no 
doubt of its usefulness admitting at the same 
time its shortcomings 
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Although the Wolfe, or full thickness free 
graft lbould be, theoretically in ideal type 
of skin transplant In many Instances, a e must 
agree with a recent statement by Gillie* (u) 
that the standard of technique for a vuccem- 
lul result demanded by thia type of repair and 
lU tendency to subsequent mild trophic dis- 
turbance, do not justify it a use in place of 
more certain methods. 

With reference to the tunnd or buned full 
thlcknoa graft, the rather narrow acope of 
applicability has limited and probably will 
continue to limit Its uae with a corresponding 
popularity of other type* 

Although ft has been generally felt that the 
repair of defect* in certain locations such aa 
around joint* or over movable atru ct ores aa 
tendons, require full thickness akin we have 
found that the thick apht grafts furnish an 
adequate covering In many Instance* and 
reduce substantially the long periods of hos- 
pitalisation necessary for the use of full thick 
nesa free, paikle or dap type* of graft* (Fig 
to) 

In commenting upon the thick ipilt graft, 
It should be mentioned that the aucceasful 
removal of Urge grafts requires tome degree 
of manual dexterity and above all a sharp 
knife. With practice however and the me 
ticukxis care of the knife that one give* to a 
naor aurprUingW Urge grafts ol uniform 
thickness may be removwi easily and quickly 
We feel that the auction retractor* designed 
by Blair have been of Inestimable help to us 
m cutting these grafts 

Several f acton mentioned In the prcviou* 
parts of this paper have Influenced the trend 
of free akin grafting In our hands resulting In 
a much wider use of the thick apllt graft and 
a corresponding infrequent use of the Ollier 
Thiersch and the full thidmea* type* of graft* 
There are rdathdy few instances In which a 
very thin Thiersch graft la actually preferable 
to the thicker split graft one of these being to 
lining the orbit Since the donor area heals 
with equal readiness, regardless of the surface 
area or the thick nesa of the graft provided 


the knife passes □» tenuously Lkroajk rather 
than btncalM the corf urn, our preference has 
shifted decidedly In favor of the thicker one 
Most situs bon* require for the Ideal, a greater 
thickness of conum than is usually included 
with either type which recommends In many 
instance* the thickest graft which can be cut 
without the rcmo\ al of full thickness akin. 
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D ilatation of the bile ducts and m- 
trahepatic biliary radicals indicates 
an obstruction to the free flow of bile 
from the liver into the duodenum Calculi, 
inflammatory reactions strictures neoplasms, 
kinks, and functional derangements of the 
choledocho-duodenal-sphmcteric mechanism 
are the most important obstructive agents 
Considerable emphasis has always been placed 
on the organic obstructions of the common 
duct, but little attention has been paid to the 
physiological dysfunctions of the choledochal 
sphincter which are capable of producing an 
enormous dilatation of the entire biliary tract 
Many surgeons have encountered hepatic 
congestion bile stasis, and dilatation of the 
“biliary tree ’ without being able to demon- 
strate pathological changes to account for the 
obstruction Such was the experience of 
Krukenberg who in 1903 reported a case of 
‘ gall-stone colic” in which neither calculus nor 
infection was found In 1909, Aschoff and 
Bacmeister described the “stasis gall bladder” 
which occurred in the absence of stones in- 
flammations strictures or kinks As a result 
of physiological experiments w r hich were pred- 
icated on the anatomical work of Oddi Melt- 
zer in 1917 suggested that a spasm or an in- 
creased tonus of the sphincter of Oddi might 
act as a mechanical impediment and produce 
biliary colic and icterus 
Schmieden in 1920 offered anew idea He 
had, in several instances encountered mark- 
edly distended but otherwise normal appear- 
ing gall bladders in wdnch he felt the disten- 
tion might be caused by a kink or anatomical 
defect at the junction of the cystic duct with 
the gall bladder According to Ivy this theory 
was quickly accepted but was later criticized 
because the hypothetical anatomical hin- 
drance could not always be demonstrated 
In 1922 Berg continued the studies of 
Meltzer and Wcstphal and concluded that a 
functional derangement particularly a spasm 


of the sphincter of Oddi could easily produce 
a chronic stasis ot bile Newman Nuboer, 
Giordano and Mann, each reported cases in 
w'hich a hypertrophied sphincter of Oddi had 
resulted m an occlusion of the common bile 
duct In 1933, Strauss et al presented 22 
cases of chrome bile retention in which duo- 
denitis with inflammation of the ampulla of 
Vater seemed to be the sole cause of obstruc- 
tion During 1934 Ivy and Sandblom made 
an intensive study of the abnormal motor re- 
sponses of the gall bladder and bile ducts 
They concluded that a functional disorder of 
the choledochus resulted in the accumulation 
of bile To differentiate this from other forms 
of bile stasis they used the term ‘ biliary 
dyskinesia,” which we shall designate as bili- 
ary d> ssynergia, a more desenptiv e term 

By means of direct roentgenographic visu- 
alization of the biliary tract with radiopaque 
oils we have been able to demonstrate that 
an increased tonus or spasticity ot the cholt- 
docho-duodenal-sphinctenc mechanism is 
capable of producing a mechanical obstruc- 
tion, thus causing a retention of bile These 
deductions were corroborated by operative 
exploration and are predicated on the following 
experimental investigation 

C \se 1 Mrs O M , housewife, aged 5S \ears 
entered the hospital complaining of heartburn ” 
During the past 10 rears she had suffered from re- 
current attacks of indigestion, characterized bv epi- 
gastric distress, belching of gas, passage of ilatus, 
and abdominal cramps The ingestion of fatty foods 
cabbage apples, or pork aluavs initiated an attack 
In the last 4 tears she had had several paroxjsms 
of gall stone colic without jaundice 

The patient appeared to be a well nourished 
woman The gall bladder could not be palpated but 
there was slight tenderness in the right subcostal 
area The gall bladder concentrated the cholecyslo 
graphic dve but it did not tmptv well following the 
fat meal Several small circula- shadows were seen 
which were thought to bi gall stones Jaundice was 
not a factor the icteric mdtv and van den Bergh 
reactions being normal 
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Cm* Not* lb* rMrVcd (bkUlto* of lb* b*l* 
docti An aUlructio* «i lb* Wi prr, emuU ibc 

lifxwfcboc fruB tb* E«t«nr»r» node 

1 boast Ultt indicated Ibe pw\*jo-o(»lia<:t>o« h»uf d»- 
ippeajed Cor t bm lq>atadsu* u ibrn i» lb* jquu* l 
ap** •/ tbo ciwieiiocW *rJti*rtcr hOerwoi bj akatoi 
ofltn prti*bU npkmiit* for lhj» ot^mUo* (C 
fort on*t*iy tb* j bow pl*n u <k*tro)*d ) 


At oj*mioa tb* U er prmuteil no abwmmhues 
except * mild fcVasu 1 U c*p*ul* Tbe c*» UeA 
ilxr * i» (Intended and contained several snail 
stone* JU **U* *rte thick, Orra, and indurated 
The cystic dart a** tm*n, plttbk and contained 
oo caicab, bet t »ti afwrpfj' kicked t U luacUon 
with tb* (all bladder Toe » all* ol the common 
duct act* slightly thickened bat tfaer* uoon 
lienee of ddatataon, atones, or neoplasm The o*o 
emu nil of normal in and conaaiepo Black, 
acid btl* >u uputied from the *aD bladder It 
«aa apparent that th* merhamral ki*L of the ccatic 
dart tad Interfered *uh th* emptviaf of th* pH 
bladder pfodoewt atatia, mfertron, ail atca* loe 
matron la apt* J tb* fart that the common doct 
apt*ar»d per&etly normal, »• decided t explore it 
A longitudinal incmoc permitted tb* eacap* of 
dark bro a, tco*oon* bde laden uh Hake* of 
t*bary jxxments ImgaDoc a ub phyi*oU«ica\ *llae 
•bbtion doiod^d cnn*d*raUe amount of iDtpit- 
aaied Ul» > (meat a and mocua ExploraUcm *rth 
acoop* and probe* d*taocatnted a p**ad cwAwroc 
at the intestinal orifice of the cce n m o a duct 
WbcD, boaertf. atronjor prtaanr m exerted, th* 
totnuaenU suddenly dipped uat the duodenum 
indicating that th* mechanical impedimemt had 
been overcome It Iba j occurred t u* that tha 
p*eado-ob«nict*M aught b* do* to a tpaam of tb* 
common duct aphmeter A cbolecyatect m as 
performed itheiut any diSacnltt 
Taentf fonr hour* fcdkrainj optnlaui, 4 cobac 
centimeter* of Irpooxfine (Ciba) tu LajecUd into 


the drainage tab* and permitted to flo ha the 
common duct Roenl giaogn pine studies ducked 

pronounced dilatation of tb* tube* talWry tree. 
Tbe common duct me**ur*d 14 milfliarter* lc 
diameter which aa yf lime* ita normal dx*, uhile 
tb* right and left hepatic dneta »rrc about yi 
tw» larger than usual Th* alb of tbe dib ted 
durta »«re smooth aixl regular In contour 1 hosing 
00 evidence of alooea, stria ores, or neoplasm* Tb* 
rtronanl of Lb* old cystic doct aaa dilated to thmt 
it formed small aaccuiatlon Apparently lime 
»aa tom* impediment at tbe ampulk for th* lipo- 
ujdto* a confined t tbe bale ducts, non* VjTinj 
escaped into th* duodennm (ITj ) 

A second roent(rnocram taken 1 j ro la u it 1 la let 
revealed the Lrpcixkn* to b« tailed in tlx bale 
duels Afur three bonra, th* radiopat)u* od u 
seen t trickle into the duodenum ErulenUy tW: 
temporary obetmcti cent or af*aa had n- 
mentanlj chaappearad, panmicmc tb* dilated UW 
duct* t eject tnerr oily content into th* inteathMl 
tract Ska jriraa takes aft hours after tb* prfmaxr 
Inj cct joc cxhlUtcd a alicht retention ol b^aodol m 
tha hepatic and rtxnmofl dneta. 

It a to be rememberol that bdore exploring 
the conamcm duct It appeared to be fairiy nor 
taal homcYcr the vfniallnlton Uixlica dem- 
ooatralcd t dutbet ddiUlioo of the entire 
bfliary trad Perhap* tuch t diatemiop U 
much more common than 1* antomarQy be 
Heved The operative oplonuxm of the 
choledochua diadoted »hat wa* thought to 
be a ipaam and hypertrophy of the *phfncteric 
mechinlun Roentgenogram* confirmed this 
lmpraaion b> ahemiou that there was 
oent ipaaiii ol the lphincter to cause a reten- 
tion ot BpiodcJ and it required t hours thae 
for the tphlncteriamu* to subside wffidently 
to permit the od to enter the duodenum If 
this obstruction rrere caused by an Infiamma 
torv reaction of the ampulla and duodenal 
wali, aa sufigwted by Straw*, then H thou Id 
have perauted, nduhiting no penodi of partial 
rtinilkm during which the lipnodol could 
escape Into the bond Thu* It aould teem 
that the apaaflc sphiocteric mechanism act 1 
a* a mechanical hindrance to the physio logical 
flow of bfle, producing an increased intra- 
ductal preature aiih subsequent dflatatJOC of 
the tnlUry radical* ood ducts, causing a chrfl- 
anglectaila and even hYdrohcpatosis. 

Does the choledochal sphincter hive suffi- 
cient coo tractile power to overcome tbe oor 
mal intrahcpatic and intraductal secretory 
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Fig 2, left Case 2 Roentgenogr ams taken 3 minutes after injecting hpoiodme in 
common duct Note the marked dilatation of the large bile ducts. The oil had not 
entered the duodenum because of a choledochal obstruction near the ampulla. \\ as 
this a sphincterismus 5 

Fig 3 Case 2 Plate taken 30 minutes later showed the hpoiodme to be in the in 
testmal tract There was still a slight stasis of oil in the common duct. The obstruct- 
ing mechanism (Fig 2) had completely disappeared, which suggested a relaxation of 
the choledochal sphincter 


pressure and produce a chrome retention of 
the biliary products^ Whitaker has demon- 
strated that bile enters the gall bladder by 
flowing up the cystic duct, but it does this only 
when the sphincter of Oddi is closed The 
existence of this sphincter as an anatomical 
and physiological structure has been much 
discussed, and it is now generally accepted as 
being a functioning umt Its physiological 
action has been demonstrated by Lueth, who 
by means of an ingenious apparatus measured 
the pressure gradients in the intramural part 
of the common bile duct and obtained positive 
evidence of its sphmctenc action He showed 
that the ampulla could be distended with 
perfusion fluid, indicating that the terminal 
part of the bile duct must be able to retain 
fluids under positive pressure This confirmed 
the previous findings of McMaster and Elman 
who had measured the pressure in different 
parts of the extrahepatic biliary system by 
means of triple intubation Judd and Mann, 
and later Lueth, proved that the sphincter 
action was not produced by the tone of the 
duodenal wall Cole, and Elman and Mc- 
Master found that, m a dog, the sphincter 
could hold up bile m the common duct at a 
pressure of 100 millimeters of water while 
Judd and Mann found the ampulla able to 


withstand a pressure of 600 to 675 millimeters 
of water Whitaker cut the sphincter of Oddi 
and found that the pressure within the com- 
mon bile duct fell to zero and that the gall 
bladder did not fill Ivy and Sandblom be- 
lieve that motor dysfunctions of the sphincter 
of Oddi are capable of producing bile stasis 
and simulate the syndrome cholecystitis and 
biliary colic 

Such physiological evidence confirms our 
observation that a spasm of the choledochal 
sphincter is capable of producing and does 
produce bile retention by interfering with the 
normal emptying of the extrahepatic ducts 

C \se 2 Mrs L L, housewife, aged 32 years, 
complained of recurrent attacks of severe biliary 
colic for the past 3 years About 4 months prior to 
admission, a cholecystectomy was performed and 
the gall bladder was found to be filled with calculi 
Two weeks after the operation, the cohc-lihe pains 
associated with nausea, vomiting, and jaundice, re- 
curred. Since then she has had several acute 
paroxysms 

She was a nenous, emaciated woman. No ten- 
derness could be elicited in the right subcostal area 
The liver was not enlarged and the kidneys were 
not palpable Roentgenograms of the abdomen and 
retrograde pyelograms depicted a round stone lying 
at the level of the second lumbar vertebra external 
to the urinary system, hence it was thought to be in 
the common duct 
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Upon openJn* Lb* Momma! a Hy. Lb* Intf 
c«P«ile »»* found t bs stmlcd tk whit fibrotu 
tissue Th«te U prwumncrti cbUutW *tvd en 
brjemeat f tbe common duct caused by c*lculcu* 
oiwLntrtkw i» t» r*lrodtjodejul portion Aj *oon 
JU (bo eboledocbus n noted, ebr dirk beta o 
tul* escaped, tipo*in*a Ur*e ausby jraoula Wane 
■» bch * a* remm *d li> troop InWmmenuJ «_?d 
djjitxl incbcsied that tbe commoe dart 

u potent A definite impediment, bo«ertr >■ 
e&OTLatered *t lb* inLeWiaaJ orifice of tbe dart and 
BjoiertteJi untuned pressure »»» requted before 
tbe rewtwi fore* *s suddenly mtmwu *od the 
carted bemasisl entered tba dnoden at A ho * 
toil rubber ertbeter its tor bored into th* cumroon 
duct lor dr*m*r* 

Twenty four besua loUo icg opersnou rj cubic 
ceBUraeter* of hpcsodm* (C bn) »u injected i»t 
tbe cornnwo duct Tbe radjopsooe <al demon 
W rated prooouarcod dzlatstioc of lae brie radicals 
fa fact, tbe persistent tradoeUl prtaaart bad b**e 
so great that t had rauted tbe crump oi tba cystic 
duct to form utliLI dicen*c*Ium No crjaorc 
lesion could be demonstrated but tbe Upoiodm* 
failed t fto* into (be duodeamn fblf ) Thirty 
rata te* lam tbe or) »u »»cn to be in tba pprr 
jejunnat tl if, t) H bat »aj tba eraneactot 06- 
ilructjoo m the repos oi tba ampulla oi \ tet > 
T toora, strictures, neoplasms, or Cammatorr r*- 
actwo* should cause peris* neat Mocked* bat t 
had that tbe apparent obstacle bad dissppesred 
this 3 minute* time permit Ha* complete 
aroatkxi ( tbe Wiary tree certm l> aitd sog- 
*eW a fa net tuna 1 derangement oi tbe 'piiacter of 
Oddi 


One BAlurtfly aoodm whether there it a 
causa] reUlionnhip between the molar dy*- 
fundiocsof tbe choledochal sphmeier and the 
presence of stones and infection It b con- 
ceivable that an inflammation of tbe ampulla 
and the duodenum might occaxfaaall} increase 
the hjperaauid nty of the sphincter and in 
ducc a spawn on the other band a primary 
iphincterimiu* could easily cause a retention 
of bile and stagnant btle on becoming Infected 
would favor the formation of stones It was 
impossible to determine whether the stone or 
tbe spasm of the sphincter ass the provocs 
tire agent In this particular case Undoubt 
edly moat of tbe patients symptoms aero 
excised by the stone in the common duct fact 
after the calculus had been remoted the b2f 
stasis still persisted because the abnormal 
phyiioJogkai tonus of the choledochal sohiac 
ter prevented the bfle from entering the in 
teiUnal tract Our experience with f other 
cases deariy demons Crates that It is possible 
for the common dact sphincter to function 
normal!} In the presence of generalised in- 
flammation of the bDlar} tract associated with 
stones strictures, and even a pancreatitis 
Thu conception agrees with the observation 
of Saralcgut who infected lipiodoi info permit 
ing external biliar} fistula of cfaofecystcdo- 
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Fig 6 Fig 

Hg b Case 4 On the fifth postoperative, da), 40 cuhic 
centimeters o( hpoiodme was introduced into the common 
duct. Note the extensive dilatation of the bile ducts 
Roentgenograms taken 3 minutes after the injection of the 
oil demonstrated a blockade at the lower end of the cholc 
dochus 

Fig 7 Case 4. Second roentgenogram taken to minutes 
later The obstruction was beginning to disappear as the 
oil was now slowly trickling into the duodenum. 


7 Fig 8 

Fig S Case 4 Studies made on the nmlh postoperative 
dav , 33 minutes after the original injection The common 
duct was beginning to empty more rapidly It required 
1 hour’s time for all the oil to enter the duodenum and yet 
no obstructs e agent could be demonstrated at the operat 
ing table. An evanescent obstruction that completely 
occludes the common bile duct and then suddenly dis- 
appears seems to be suggests e of a choledochal sphincter- 
ismus 


mized individuals He encountered consider- 
able difficulty in visualizing the biliary tract 
because the radiopaque oil entered the com- 
mon duct and immediately passed through 
the relaxed sphincter of Oddi into the duo- 
denal lumen Infection then does not neces- 
sarily cause a sphincterismus 

Case 3 Two weeks ago, Mrs \ C , housewife 
aged 43 } ears, had her first attack of “gall stone 
trouble ” It was characterized by a severe colic like 
pain most intense in the right subcostal area and 
radiating to the interscapular region One week 
later, a firm tender mass could be felt in the right 
upper quadrant The liver and spleen were not 
palpable but the abdominal muscles were slighth 
spastic. Her skin and sclerte were deeply jaundiced, 
the icteric index being 88 Roentgenograms demon- 
strated a non functioning gall bladder without evi- 
dence of stone formation 

Upon exposure of the gall bladder, it was found to 
be about three times normal size and to contain 
several stones Its walls were acutely inflamed, 
thickened, and indurated The serosa was studded 
by small petechial hemorrhages The common duct 
was dilated and its fibrosed walls were firmly ad 
herent to the duodenum and the fundus of the gall 
bladder A large stone blocked the choledochal 
lumen Sixty cubic centimeters of a thick, yellow, 


purulent bile was aspirated from the gall bladder, 
thus confirming the diagnosis of acute cholecystitis 
The calculi were removed from the gall bladder, and 
the cystic duct was found to be completely occluded 
b\ the inflammatory swelling and edema The 
dilated common duct was opened and the single 
calculus removed. The pancreas and ampulla of 
later were normal Scoops, probes, and irrigating 



Fig O Case 5 Eight days following removal of an 
acutely inflamed gall bladder, 40 cubic centimeters of lipo- 
todme was injected into the common duct via the cystic 
duct There was no evidence of bile stasis or dilatation of 
the ducts. The choledochal sphincter was relaxed for the 
oil immediately entered the duodenum 
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1 n- Can 6 VtaahatfJ* *todw* go th* twcUlh 
POttapeath tky dwck^nd rrUinl rboMoct*l ipiitttrr 
toe tb* o*l p***rd *abuKitrrel into tip* doantfaio The 
coon** duct til dilated Tb* fcacr Wary radical* dxl 
Dot audit* becau** coculmc chofaagila had pU*p*r>l 
tb* mHo docU uii bec»\a* lb* rdivd upkitda pa 
ratted tb* ail to ncif* 

f "t Cue 4 0 * the twenty sink poMopraln d*y 


tW liner txU docu m albt* beeua* tbc pccidfrd 
eatbet* dna*f> bad reduced tb* udUnraatocy rcarUo* 
lm the duct* T»* dj*Ul nnot qrf tb* conn** duct dd 
M aula* bcmuK tb* inuv l ct erf Oib bad rrVacd md 
tb* hpcwdiu* ■« l* tb* daodeun 

1 1 * Cx** (i fiboain* lb* airbed rcdoctic* a tW 
torn o f tb* t*h*ry duct Mkrarkf ji d»> erf ctaUnw*** 
dna>*(* 


fluid* entered th* dooeWnum Itbont enctumterln* 
any hindrance therefore proving lh* common duct 
to b* patent DtOue of the chronic *un* of b*le 
and th* acute loicctlo* orf tb* tabary tract, both th* 
fill bladder and tb» common duct wtr* diaia*d 

Seven day* tolkam* tbo opentloc, 4 cubx: era 
tunetm cJ lrpoiodm* (Qb*) aai lotnxhuad into th* 
pH bladder through the cboJecyafoetomy tube Tb* 
ofl escaped artwnd the drainage t be and only a 
try atnall amount taleitd the common duct which 
coa firmed the operati find Inga orf an Inflammatory 
oednaton of th* c> «jc dnet mj 4) Sn dav taler 
a arcood roentgenogram »u mad* following the 
instillation of 60 cub*c centimeter* orf irpotndin* 
The: call Uaddei ni easily filled end tb* od imme- 
dutely puaed tat the choledoch™ became the 

stic duct wu now open Daring the latnxhieoca 
the radjopaqn* oti, tb* patient complained of 
eitn rpigailTic pain wmitir t her prevwu* colic 
hi* ttaeh* Endeatlj the common duct wt* being 
dutnxkd but ahat aa» prcraotinj tb* od from 
entering the duodenum? Roentgenograph* ta ken 
Immediately after the roj*ctioe of the ou indicated 
that Lbcr* aa mech* rural blockade t the intes- 
tinal on fit* of the com moo duct causing a retention 
of th* hpenodin* (Fig 5) X ray fihna taken t 
mmotc* later dwekwed that tin* temporary ob- 
structing mechanism had completely daappiearad 
for the Lrpoaodin* aa* seem t b* in th* rfoodenara 
and apper jajunam 

Thii rtudy present! roentgcoographic evi 
deuce of the futility of attempting immediate 
drainage of the entire biliary tract by per 
forming a cbolecy atoatomy In case* of acute 


cKolecyititi* ami choiangitu in which the In- 
flammatory edema ha* oeduded the cyatk 
duct If «uch patient* art *0 unfortunate aa 
to have a concomitant sputlaty of the com- 
moo duct iphincter with bale lUiir then the 
drainage of the gill bladder merely relieve* 
the pressure on that organ without mitigating 
the ltaaU within the ductal ayitcm It mu 
interatlng to note that the patient com- 
plained of the typical pain* of biliary colic 
during the interval when the MMUtie yhlnrter 
caused a retention of the lipolodine and that 
the pain* did not w bride until the »p hinder 
rrlajtd and permitted the oil to enter the duo- 
denum Thu again demon drat ei that a 
hypertonldty of the aphfncteric mechanlun 
of the mm moo dud can occur In the presence 
of an acute infection 

Caa* a Wr» A. C bou**wife, tged j )c*n, 
c»t*>-cd th* bo*pU*l qvnphrnteg of u f*iJ teWbi* 
She hj-d nifl*red (roa p*roij «m of Q*a*c* md 
yumiting aj*ud*t*d ith eplgiritnc di*be** toe the 
lut \e*r *nd b*lf Dunag the p*vt y mcetb* ib* 
L«d bees pcmieaify ^andjeed, b*r it 00k had been 
icfaobc, lod she h*d Lo*t 6j pouiid* of weight 

F-uurdnitJOc *ho ed * mil oourubed, utholc, 
deeply jaundiced woman Th* Uv*r a tended 
iuche» b*iow the co*t*l margiti Tb* g*B bliA'Wr 
could not b* p*lp*ted nor did rt cooctntnt* tie 
cbolec> itoervfaic d>* Tb* van d*m Btxgh te*t 
tu uroapy po*iUT* in both th* direct and indirect 



BEST. HICKEN BILIARY DYSSYNERGIA 729 


cystic duct and gall bladder indicate a chronic 
inflammatory reaction The extrahepatic bile 
ducts were not dilated but the infection had 
produced a fibrosis and induration of their 
walls In spite of the long standing infection 
of the biliary ductal system, however, the 
choledochal sphincter functioned normally, 
permitting the hpoiodwe to enter the duo- 
denum immediately Thus, it would seem 
that infection per se does not always initiate 
a functional derangement of the sphmctenc 
mechanism of the ampulla It also demon- 
strates that a chrome infection of the hepatic 
system does not cause a dilatation of the bile 
ducts unless there is a co-existmg obstruction, 
such as stones, strictures, kinks, tumors, or 
sphincterismus 

Case 6 CM, aged 69 years, had had “stomach 
trouble” for 35 years, characterized by bloating, 
belching of gas, indigesUon, and passage of flatus 
Over a period of 8 years he had suffered from recur- 
rent attacks of jaundice, at which times his stools 
were acholic and his unne acquired a very dark 
color He had lost 55 pounds of weight during the 
past 10 months 

Examination disclosed the skin to be deeply jaun- 
diced There was a large, firmly fixed mass in the 
epigastric area The liver, spleen, gall bladder, and 
kidiieys were not palpable Cholecystograms re- 
vealed a non-functioning gall bladder with several 
calculi apparently m the common duct During his 
pre operative period he had several chills with a 
febrile reaction of 106 degrees F , which suggested 
a cholangitis secondary to an intermittent calculous 
obstruction The large tumor mass, the rapid loss 
of weight, and the persistent jaundice made the 
diagnosis of pancreatic malignancy associated with 
cholelithiasis seem very plausible 
A laparotomy exposed a dark green, nutmeg liver, 
somewhat enlarged, with a firm, tense fibrotic cap- 
sule The gall bladder was about twice normal size, 
-and its walls were very thick, indurated, and 
edematous The cystic duct was patent The com- 
mon duct was about three times greater than normal 
After aspirating 60 cubic centimeters of black viscid 
bile, several small stones could be felt in the hepatic 
ducts The pancreas was somewhat enlarged, firm, 
and indurated, but did not present the stony hard- 
ness of a mabgnancy A cholecystectomy and chole- 
dochostomy were performed after removal of several 
small stones from the hepatic ducts Painstaking 
examination failed to show any gross obstruction at 
the ampulla of Vater 

Visualization studies were deferred until the 
twelfth postoperative day, at which time 40 cubic 
centimeters of lipoiodine (Ciba) was injected into 
the choledochus Roentgenograms were taken im- 
mediately and evidenced a marked dilatation of the 


common duct The hepatic ducts were not outlined 
because the relaxed sphincter had permitted the oil 
to escape into the duodenum (Fig 10) These same 
findings were present on similar radiographic studies 
made on the twenty-ninth (Fig 11) and thirty-third 
(Fig 12) postoperative days They corroborate 
Whitakers assertion that the gall bladder and bile 
ducts do not become filled or distended if the 
sphincter of Oddi is relaxed. 

These observations signify that a chronic 
biliary stasis, hepatic congestion, dilatation 
of the bile ducts, the presence of calculi in the 
ducts, and a generalized infection of the biliary 
system, with a concomitant pancreatitis, 
apparently do not always increase the tonicity 
of the sphincter of Oddi or interfere with its 
ability to relax 

Case 7 ] H , farmer, 33 years of age, entered the 
hospital because of a “gaseous indigestion ” During 
the past 4 years he had been annoyed by the passage 
of flatus, belching of gas, and epigastnc distress 
Intermittent attacks of sharp colic-like pains in the 
right subcostal area frequently required morphine 
for their relief He denied having been jaundiced 

Just beneath the nght costal margin there was a 
firm, tender, ovoid mass The liver did not seem to 
be enlarged The skin and sclera were definitely 
jaundiced, the icteric index being 12 

Exploration revealed a moderatelj distended gall 
bladder which contained many small calculi The 
cystic duct contained no stones The common duct 
■was twice its regular sue and, m its retroduodenal 
portion, there was a small lobulated mass which was 
thought to be either an enlarged lymph node or an 
incarcerated intramural calculus Upon opening the 
common duct a well developed annular stricture 
was found just distal to the junction of the cystic 
and hepatic ducts, which had diminished the diam- 
eter of the choledochus to about one-fourth its 
original sue Technically it was impossible to excise 
the stricture and then establish the continuity of the 
bile ducts, nor could a hepatico-enterostomj be done 
A cholecystostomy and cboledochostomy were per- 
formed as these conservative procedures would per- 
mit a cholecysto-enterostomy to be done at a later 
date should the inflammatory scar tissue occlude the 
common duct Careful examination disclosed that 
the intestinal portion of the common duct was 
patent, therefore, the fibrous band was divided and 
a “T” tube inserted in such a manner that one limb 
of the “T” dilated the constricted portion of the 
duct 

Two days after operation 40 cubic centimeters of 
hpoiodine (Ciba) was introduced into the gall blad- 
der through the drainage tube Roentgenograms 
were taken immediately following the injection and 
again m 20 minutes In both instances the gall 
bladder was clearly outlined but the radiopaque 
media had been unable to traverse the occluded 
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cnu»e a retention of bfle the ntagnant biliary 
necretioria then become Infected and favor the 
formation of calculi 11 In order to aniaer these 
queationa the foUoumf atudiea *en* carried 
out 
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dochus, it may still respond to the proper 
physiological and pharmacological stimuli 
While studying the effects of secretin-chole- 
cystohimn injections on the duodenal secre- 
tions of normal subjects, Ivy and his collabo- 
rators made some mteresting observations 
In one instance, they passed the duodenal 
tube, and at first recovered normal bile, but 
all at once the flow of bile stopped This they 
attributed to a spasm of the choledochal 
sphincter Then a solution of secretin-chole- 
cystokimn was injected A copious flow of 
pancreatic juice resulted which was not bile 
stained Ten minutes later, the patient com- 
plained of distress in the nght subcostal area 
Within 50 minutes, the pain was so severe 
that relief was sought Magnesium sulphate 
was then introduced into the duodenum and 
a sudden gush of bile evidenced a relaxation 
of the common duct sphincter The pain dis- 
appeared with the diminution of the intra- 
ductal pressure 

Westphal demonstrated that a spasm of the 
common duct sphincter is capable of produc- 
ing biliary colic He inserted a tube into the 
duodenum and initiated evacuation of the gall 
bladder by introducing olive oil After aspir- 
ating several samples of duodenal bile, which 
signified the sphincter of Oddi was relaxed, 
he gave a rather large dose of pilocarpine (In 
dogs, this drug causes the gall bladder to con- 
tract, but prevents the evacuation of the 
common duct by causing a contraction of the 
choledochal sphincter ) After administering 
the pilocarpine, the flow of bile mto the duo- 
denum stopped and the patient complained 
of gall-bladder distress This pain was not 
reheved until sufficient atropine was given to 
overcome the effects of the pilocarpine, at 
which time bile could again be recovered from 
the duodenum Such experiences indicate that 
the choledochal-sphmctenc mechanism can 
contract with sufficient force to prevent the 
bile from entering the duodenum and that the 
resultant increase in intraductal pressure 
can produce pain 

Biliary dyssynergia offers a plausible ex- 
planation for several misunderstood clinical 
problems 

First, it presents a rational physiological 
conception of the so called “gall-stone colic of 


Krulenberg” and “hepatic neuralgia” m 
which one finds a distended but normal ap- 
pearing gall bladder without evidence of gross 
obstruction A spastic common duct sphinc- 
ter interfering wuth the free egress of bile into 
the duodenum produces a sufficient back pres- 
sure to dilate the bile ducts and gall bladder, 
thus causing pain and discomfort The ab- 
sence of infection would account for the nor- 
mal appearance of the gall-bladder wall Such 
patients are not always relieved by a cholecys- 
tectomy as this apparently does not correct 
the dysfunction of the bile-duct sphincter 
Possibly the removal of an appendix which 
was causing a reflex spasm of the sphincter, 
or the correction of bowel habits, or dietary 
regulation, may account for improvement m 
some cases 

Second, a dyssynergia of the choledochal- 
sphmctenc mechanism presents a rational 
concept for the occurrence of cholangitis and 
inflammation of the biliary tree, particularly 
those vaneties not preceded by stones or 
strictures The hypertonic sphincter favors a 
retention of the biliary secretions, the stag- 
nant bile then becomes infected, and the infec- 
tion disturbs the secretory and absorptive 
functions of the gall bladder and ducts as well 
as upsetting the delicately poised chemical 
equilibrium of the bile components, thus 
initiating the formation of calculi In such 
cases the removal of the diseased gall bladder 
may not be entirely curative, for it does not 
necessarily change the intrinsic motor de- 
rangement of the common duct sphincter 

Strauss operated on 22 patients having a 
generalized infection and dilatation of the 
extrahepatic biliary system in which he was 
unable to demonstrate any obstructive agent 
He felt that the bile stasis was secondary to 
an inflammatory duodenitis thus co nfirmin g 
the observations of Cram and Walsh that an 
experimentally induced duodenitis interferes 
with evacuation of the gall bladder While it 
is possible that an inflammatory swelhng of 
the duodenal wall could occlude the common 
duct, such instances must be extremely rare 
for in 7 patients having a generalized infec- 
tion of the biliary tract, we failed to find any 
evidence of obstructing duodenitis In 5 in- 
stances, the common duct sphincter was com- 
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the demonstration of a relaxed sphincter m 5 
cases would seem to negate such a criticism 
Oils, particularly olive oil, are active chola- 
gogues, therefore, they should expedite the 
evacuation of the biliary tract rather than 
favor a stasis 


STATUARY 

1 Clinical and experimental investigations 
indicate that a hypertomaty or dyssynergia 
of the choledochal sphincter may mechanically 
interfere with the evacuation of the gall blad- 
der and bile ducts, thus producing a stasis of 
bile with a dilatation of the biliary radicals 
Such a sphincterismus was demonstrated in 4 
patients by direct roentgenographic visualiza- 
tion of the bde ducts following the introduc- 
tion of lipoiodine In one instance spastic 
contraction of the common duct sphincter per- 
sisted for 3 hours before it relaxed and per- 
mitted the lipoiodine to enter the duodenum 

2 The dyssynergia of the common duct 
sphincter may be independent of, or asso- 
ciated with, a generalized infection of the 
biliary tract, the presence of stones, strictures, 
kinks, or pancreatitis The extirpation of the 
gall bladder, the removal of the stones, the 
division of the stricture, and the drainage of 
the mfected bde ducts do not always over- 
come the spasticity of the sphincter, for, in 
some cases, it persisted after these operative 
measures 

3 Physiological evidence indicates that the 
choledochal-duodenal-sphinctenc mechanism 
has sufficient contractile force to prevent the 
flow of bde into the duodenum, thereby in- 
creasing the intraductal pressure and causing 
pain and discomfort Such a concept offers a 
rational explanation for occurrence of “gall- 
stone colic” in the absence of stones or infec- 
tion, and for the so called “hepatic neuralgia” 
and accounts for the persistence of gall-bladder 
distress m some cholecystectomized patients 

4 A dyssynergia, or spastic dysfunction of 
the choledochal sphincter, provides an ana- 
tomical blockade of the common duct, result- 
ing in a retention of bde The stagnant bde 
becomes infected, and calculi are then pre- 
cipitated In such cases a cholecystectomy 
would not necessardy be curative, for follow- 
ing the removal of the gall bladder, the in- 


trinsic spasm of the common bde-duct sphinc- 
ter may continue Four patients having a 
spasticity of this sphincter were studied by 
lipoiodine visualization for as long as 33 days 
following a cholecystectomy, and the sphinc- 
terismus still persisted 
5 It is very probable that the proper post- 
operative medical regimen, including those 
substances which relax the choledochal sphinc- 
ter such as atropine, magnesium sulphate, or 
fats, would do much to correct the abnormal 
spastiaty of the choledochal sphincter and 
thus tend to minimize the unsatisfactory re- 
sults which sometimes follow cholecystec- 
tomies 


BIBLIOGRAPHY 


1 Aschoff, L , and Bacmeisteh, A Die Cholelithiasis 

Jena G Fischer, ioog 

2 Berg, J Studien ueber die Funktion der'Gallenwege 

unter normalen und gewissen abnormen Verhalt- 
mssen. Acta chirurg ScandL, 1022, Suppl 2, 1-185 

3 Boyden, E A Analysis of reaction of human gall 

bladder to food. Anat. Rec , 1928, 40 147-189 

4 Botget, G E Regulation of flow of bile effect of 

eliminating sphincter of Oddi. Am. J Physiol, 
1926, Si 422-430 

5 Chain, R C , and Walsh, E L Effects of acute 

chemical duodenitis upon emptying time of the gall 
bladder, experimental study Surg, Gynec. & 
Obst, 1931, 53 753-759 

6 Elman, R., and McWastek, P D The physiological 

variations in resistance to bile flow in the intestines. 
J Exper Wed , 1926, 44 151 

7 Gioedano, A S , and Mann, F C Sphincter of chole- 

dochus Arch. Path , 1927, 4 943-957 

8 Ivy, A. C Physiology of the gaU bladder Physiol 

Rev , 1934, 14 1-102 

9 Ivy, A C , and Sandblom, P Biliary dyskinesia. 

Ann. Int Wed., 1934, 8 115-122 

10 Judd, E S , and Mann, F C The effects of removal 

of the gall bladder Surg, Gynec & Obst., 1917, 
24 437 

11 Keueenbeeg, H. Ueber Gallenblasenkohken ohne 

Galiensteine KLrn. Wchnschr , 1903, 40 660 

12 Lueth, H. C Studies on flow of bile into duodenum 

and existence of sphincter of Oddi. Am J PhysioL, 


13 


14- 


15 


16 


17 

18 


Weltzeb, S J Diseases of the bde-ducts and gall 
bladder Am J W Sc , 1917, 153 469 

Newman, C Physiology of the gall bladder and its 
functional abnormalities. Lancet, 1933, x 785-841, 
896 

Nttboeb, J F Studien ueber das extrahcpatische 
Gallenewegs system. Frankfurt Ztscbr f Path 
1931,41 454 -Sir 

Oddi, R. D’une disposition a’ sphincter speoale de 
louverture du canal choledoque. Arch, ital de 
biol , 1S87, 8 ^17-322 

Idem. Sull tomcita delio sffntere del coledoco Arch 
per le sc. med , i88S, 12 333^39 

Puestow, C B The discharge of bile into the duo- 
denum. Arch. Surg , 1931, 33 1013-1029 



73 * 


SURGERY GYNECOLOGY AND OBSTETRICS 


plcldjr rel a xed and the Dpcnodine poised un- 
hindered Into the intestinal canal In the 4 
patient* having on apparent obstruction at 
the duodenal end of the common duct no 
evidence of a duodenitis was found Tbe ducts 
* OX patent and the blockade was evanescent. 
An Inflammatory obstacle should not disap- 
pear la 10 minutes or 33 minute* alter the 
Introduction of the oh. Lipokxiine vbuallta 
tlon of the common bile duct, supplemented 
by direct operative examine tra indicate* that 
bile retrnlba b caused bj a spasticity of the 
sphincter of Oddi and not by a duodenitis. 

Third, % dyaaynergU 0/ toe choledochal 
sphincter could be responsible for the persist 
ent gall-blad d er cQs tress which b occasionally 
not relieved by n cholecystectomy The spas- 
tic dysiunctloning sphincter inhibits the free 
escape of the liver bile into the duodenum 
causing an accumulation oi bile and increasing 
the Intraductal pressure until the extrahepatlc 
radicab become dilated. Judd and if ana hate 
demonstrated that the dilated hUe ducts may 
contain more bile than a normal gall bladder 
The dllaUtkm usually continues until the 
sphincter itself becomes dilated or is unable 
to withstand the Increased pressure If the 
sphincter of Oddi b destroy ed no such dllata 
lion occurs. Following removal oi the gall 
bladder Pucstow noted that the bile did not 
cmejga Into the duodenum by spurts as it docs 
normally but that there was a constant drib- 
ble, bull rating an overflow retention. Re 
pealed Bpolodine visualisation studies Mere 
nude on 4 chokcystectombed patients foe as 
long as 33 day* alter their operations, and each 
oi them exhibited a contracted hypertonic 
sphincter which a as producing a physiological 
block of the common duct In one Instance 
the sphincterismus had produced such an In- 
creased Intraductal pressure that the stump 
of the cystic duct became dilated, for m ing a 
diverticulum. These dilatations acre not due 
to a neurogenic atemia of the bile ducts at 
tribulcd to the operatise Inters entioa, be- 
cause roentgcnographlc studies evidenced an 
Increased tone — even a bjpmpailidty of the 
sphincter Five other cholecyst ertomired In- 
dividuals had an atonic, relaxed sphincter 
when similarly examined Vppaiently then 
this sphincteric mechanism doc* not always 


become paralysed following the extirpation 
of the gafl bladder but In some cases Its per 
sis tent spasm may continue to produce a 
physiological block resulting In pain and dis- 
tress. 


Relief of these persistent symptoms depends 
in obtaining a relaxation of this spastic 


sphincter U estphal has demonstrated that 
it b innervated by the autonomic nervous sys- 
tem and hence the hypertonldty can be re 
Ifevcd by atropine. Mdtxer Lyons, and Ivy 
agree that the Intraduodenal lnstilatioa of 


m ag n esium sulphate immediately relaxes the 
choledochal sphincter and permit* the c vacua 
tsoo of the hilc ducts. Newman accomplishes 
the same end by using oll\c oO Such opera 
live measures as a choledochal enterostomy 
or a longitudinal divbaon of the sphincter of 
Oddi could possibly be employed to o\ treome 
this Increased intraductal pressure however 
such radical procedures should not be advo- 
cated on til sc bate a more accurate physio- 
logical concept of biliary dyssynergla. It 
seems that medical regimen will do much to 
minimise the discomfort caused by a spastfaty 
of the choledochal sphincter 


A uniform technique was followed through 
out these studies. Two parts of bpdodinc 
(Gba) and one part of olive oil were heated 
to body temperature and the resulting mix 
tore was permitted to flow into th» drainage 
tube by gravity Positive pressure was used 
In only those cases having a spastic cootrac 
tioo of the choledochal sphincter In such 
Instances the patients complained of bepatk 
dbtres* before sufficient pressure could be 
used to overcome the hypertonic sphincter 
It was found that if the patient w a* placed In 
tbe Trendelenburg position during the Intro- 
duction of oil the bulary radicals were better 
vlsualued. Roentgenograms were taken Im- 
mediately following tbe Introduction of the 
oil If there was a retention of Upotxline in 
the bfl* ducts then subsequent roentgeno- 
grams w ere taken at 15 and 35 minute periods. 
Fluoroscopic studies w ere made In some case*. 

On* naturally wonder* whether the Upo 
iodine Itself might not cause a contraction of 
the sphincter and a retention of the oil bit 
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the demonstration of a relaxed sphincter m 5 
cases would seem to negate such a criticism. 
Oils, particularly olive oil, are active chola- 
gogues, therefore, they should expedite the 
evacuation of the biliary tract rather than 
favor a stasis 

SUMMARY 

1 Clinical and experimental investigations 
indicate that a hypertomaty or dyssynergia 
of the choledochal sphincter may mechanically 
interfere with the evacuation of the gall blad- 
der and bile ducts, thus producing a stasis of 
bile with a dilatation of the biliary radicals 
Such a sphincterismus was demonstrated m 4 
patients by direct roentgenographic visualiza- 
tion of the bile ducts following the introduc- 
tion of lipoiodine In one instance spastic 
contraction of the common duct sphincter per- 
sisted for 3 hours before it relaxed and per- 
mitted the lipoiodine to enter the duodenum 

2 The dyssynergia of the common duct 
sphincter may be independent of, or asso- 
ciated with, a generalized infection of the 
biliary tract, the presence of stones, strictures, 
kinks, or pancreatitis The extirpation of the 
gall bladder, the removal of the stones, the 
division of the stricture, and the drainage of 
the infected bile ducts do not always over- 
come the spasticity of the sphincter, for, in 
some cases, it persisted after these operative 
measures 

3 Physiological evidence indicates that the 
choledochal-duodenal-spbinctenc mechanism 
has sufficient contractile force to prevent the 
flow of bile into the duodenum, thereby in- 
creasing the intraductal pressure and causing 
pam and discomfort Such a concept offers a 
rational explanation for occurrence of “gall- 
stone colic” in the absence of stones or infec- 
tion, and for the so called “hepatic neuralgia” 
and accounts for the persistence of gall-bladder 
distress in some cholecystectonuzed patients 

4 A dyssynergia, or spastic dysfunction of 
the choledochal sphincter, provides an ana- 
tomical blockade of the common duct, result- 
ing in a retention of bile The stagnant bile 
becomes infected, and calculi are then pre- 
cipitated In such cases a cholecystectomy 
would not necessarily be curative, for follow- 
ing the removal of the gall bladder, the in- 


trinsic spasm of the common bile-duct sphinc- 
ter may continue Four patients having a 
spasticity of this sphincter were studied by 
lipoiodine visualization for as long as 33 days 
following a cholecystectomy, and the sphinc- 
terismus still persisted 
5 It is very probable that the proper post- 
operative medical regimen, including those 
substances which relax the choledochal sphinc- 
ter such as atropine, magnesium sulphate, or 
fats, would do much to correct the abnormal 
spasticity of the choledochal sphincter and 
thus tend to minimize the unsatisfactory re- 
sults which sometimes follow cholecystec- 
tomies 
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PRACTICAL ROENTGEN PELVIMETRY 

A Comparison of Methods in ioo Cases 

LEWS J FRIEDMAN M D , LEON M MICHELS, M D , and ANTHONY F ROSSITTO, M D , New York, 

New York 


E XTERNAL pelvimetry, while valuable, 
may be fallacious There are many 
occasions upon which the obstetrician 
may be greatly benefited by a more accurate 
knowledge of the measurements and shape of 
the female pelvis, and of the relationship be- 
tween the fetal head and its bony canal 
Roentgen pelvimetry is a simple procedure 
and one may employ it without any fear of 
damaging the fetus Whereas it may not be 
practical or necessary to examine all patients 
roentgenologically there are certam definite 
indications Freiheit states all pnmipane with 
a diagonal conjugate of 11 5 centimeters or 
less, or in whom the vertex fails to engage 
from the thirty-second to the thirty-fourth 
week, or in whom an unusual presentation 
occurs, should be subjected to X-ray exami- 
nation Multipara; with histones of previous 
difficult labors with normally sized infants 
and multipane with a history of fetal death 
subsequent to operative delivery from below 
should also be roentgenographed There are 
also additional indications for roentgen ceph- 
alometry, but we shall confine our attention in 
this publication to pelvimetry Recently the 
value of X-ray examination has also become 
apparent for women in labor m whom there is 
some unexplamed delay 
Several methods of roentgen pelvimetry 
have been advanced, and these are chiefly 
based on either a geometrical or stereoscopic 
pnnciple Any hne of a given length parallel 
to a film is to the length of its image produced 
on the plate as the distance between the tar- 
get and the hne is to the distance between the 
target and the plate (Fig 1) This is our 
definition of the geometrical pnnciple In 
applying this method to pelvimetry it is nec- 
essary to have the pelvic inlet parallel to the 
plate This is accomplished by the semi- 
recumbent position with the upper antenor 
border of the symphysis pubis and the inter- 
space between the fourth and fifth lumbar 


vertebrae at equal distances from the table 
top Hypher, Roberts, and Ewer and Bowen 
report the use of this method The method 
described by Thoms eliminates the calcula- 
tions herein described He employs the prin- 
ciple that any object placed at a known dis- 
tance above the film will be magnified m the 
same degree as any other object placed at the 
same distance, if the target-film distance is 
kept constant The object, if it is a hne, need 
not be parallel to the film to give the same 
degree of magnification as any other equal 
hne, as long as both lines are identically placed 
In practice, Thoms introduces the perforated 
centimeter gnd in the same plane previously 
occupied by the superior strait Jarcho reports 
the use of the centimeter grid also in the lat- 
eral view Jacobs likewise reports on this 
method for lateral pelvimetry He employs a 
separate film, however, for the perforated 
gnd Usmg the geometncal principle, Walton 
has prepared a chart which gives the corrected 
reading for each distance measured on the 
film (Fig 2) It is necessary to know the dis- 
tance from the interspace between the fourth 



Fig 1 Geometncal principle mi olved in determining 
the actual size of an object placed parallel at a distance 

from the film* Formula x ~ 
b' 
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and filth vertebrae to the plate tod to have 
the inlet parallel to the torn to apply thb 
chart Ball and Marchbankt hive deigned 
the pelvicepbalometer an Instrument which 
depend* on the «ame principle*. 

Stereoscopic roentgenometry may be accom- 
plished by reproducing in apace the object 
lteicoscoped. 

In a method described by Johnson thi* (a 
done by auperimpoaition of fflmi on a hori- 
*onUl view W \VIre» are attached to a point 
above the view box corresponding to the 
portion originally occupied by the target 
and the loose end* are placed on the anatom- 
ical landmark* oi the film between which the 
measurements are to be made The divergence 
o{ the wire* represent* the ray* The podtxra 
formerly ocnroled by the object being meas- 
ured 1* actually reproduced and measured 

Mok>y ha* devised a stereoscopic viewing 
box equipped with priamj instead of mirror* 
which project* the image in apace By hi* 
method measurement* are made of this image 
while it l* being viewed through the prism* 
Tbe image i» a true optical reproduction of 
the subject under stereoscopic viikm 


AND OBSTETTILICS 

coiUAxaon or urrnon* 

Each method of pelvimetry ha* certain ad- 
vantage* and certain disadvantage*. Stcm>- 
»cupn technique i» superior in it* ability to 
enable erne to vboall» the rdatjcmiblp be- 
tween the fetal bead and the bony canal. Thb 
method abo ha* the added advantage of 
afmplldty in taking the film*. The patient 
may be placed snmne, although we have found 
that better result* obtain when the natural 
lumbar lorded* i* increased by placing * 
anxihag be nea th the lumbar vertebra. Tbe 
outlet aa well aa the inlet may be investigated 
on the stereoscopic plate*. However «och 
method* require additional equipment, often 
quite expensive. The reading and measuring 
of the plates in the Moloy stereoscope require 
constant practice. In the hand of one accus- 
tomed to thi* apparatus veiy accurate meas- 
urements are obtained. However we have 
found that the occasional user will have dlf 
fieultv in obtaining Identical reading* each 
time he measure* a given pelvis. It must be 
ernphssiied though that only stereoscopic 
method* jwe the three dhacntfc m al ten»e and, 
hence, are superior In establishing fetal head 
canal relation* 

Lateral pelvimetry ha* certain definite ad- 
vantage* The anteroposterior diameter of 
the superior itrait is u*naDv measurable. Tbe 
promemtory of the sacrum b ea*fly and scan 
*tdy located. The fetal head b dearly vbaai- 
Ued Thi* view U especially important in 
demonstrating the curve of the tacrum and 
the width ana shape of the sarroadatk notch. 
Jacobs calls attention to the value of deter 
mining the inclination of the inlet to the tplnaf 
column Aa the angle approaches a perpen- 
dicular engagement b facilitated aa It ap- 
proaches a parallel, engagement hexane* more 
dlfhcult In taking a lateral view the leg* must 
be extended to obtain this information. From 
the technical standpoint lateral v*nr* are easy 
to obtain and require no addition*] equip- 
ment Lateral pelvimetry siooe nrmthefem, 
ha* one great abort coming — It doe* not reveal 
the shape of the inlet The Immerse or 
oblique diameter* cannot be measured 

The anteroposterior method* of pelvimetry 
ore the (me* most in vogue. The aanireano- 
bent position is ujed and -hi* may easQy be 
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Fig j Patient m position for roentgenograph} of pels is 
for tne Moloj stereoscopic stud> Note the q centimeter 
markers placed just below the symphysis pubis. 


accomplished on a Pottcr-Bucky diaphragm 
table with some form of support for the hands 
and feet According to the method of antero- 
posterior pelvimetry selected, certain special, 
though usually inexpensive equipment is nec- 
essary In the Thoms’ method the tube stand 
must be equipped with plumb lines and a grid 
must be used for the second exposure Calipers 
facilitate the use of this technique It is not 
necessary to haxe the conjugata vera exactly 
parallel to the cassette if the perforated grid 
is employed although the closer the inlet 
approaches the parallel the better is the 
demonstration of the shape of the inlet In 
the geometrical anteroposterior method and 
in methods described by Walton with a cal- 
culated chart and by Ball and Marchbanks 
with their instrument and its calculated disc- 
chart, the plane of the superior straight must 
be parallel to the film All these methods do 
demonstrate the shape of the inlet although at 
times it is not possible to state definitely 
exactly what point represents the promontory 
of the sacrum The outlet is not accurately 
measurable by this method although the bi- 
lschial spinous diameter is obtainable and it 
may be considered to be about 3 centimeters 
above the table top 

TECHNIQUE 

In carrying out this study we have used two 
methods that of Moloy with the Moloi 



Fig 4 Roentgenograph obtained (one of stereo set) with 
patient in position shown in Figure 3 The magnified g 
centimeter distance across markers is shown, which is cor 
rected in the precision, stereoscope. 

stereoscope and that of Walton with his 
chart In employing Walton’s method ix e have 
added the lateral \nev\ so that we ha\ r e had an 
additional check on the conjugata vera 
measurement 

The stereoscopic films for the Moloy method 
are obtained with the patient m a recumbent 
position (Fig 3) A sandbag is placed under 
the lumbar spine to alter the pelvic inclina- 
tion w ith the plate slightly and thus to facili- 
tate the stereoscopic mensuration A card- 
board stnp with tv.o metal markers exactly 
g centimeters apart is placed on the patient 
just below the symphysis pubis so that the 
center of the cardboard stnp is about at the 
symphysis and the ends with the metal stnps 
are between the symphysis and the trochan- 
ters The tube is focused ox^er the center of a 
line joining the anterior superior spines Tar- 
get-film distance is 25 inches, stereoscopic 
shift is 6 centimeters, milhamperes 30, kilo- 
volt peak, 65, seconds, 12-15 These films are 
xnexved m the Moloy stereoscope although the 
one employed here does not have the arma- 
tures described by him (S) Instead, the prisms 
are moved back and forth until the 9 centi- 
meter distance between the lead stnps on the 
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Fig 7 Roentgenograph obtained with patient in posi- 
tion shown m Figures 5 and 6 The magnified anteropos- 
terior and transverse diameters are shown These are cor- 
rected according to the geometrical principle For ex 
pediency the chart of Figure 2 is employed 



Fig 8 Patient in position for lateral pelvimetry The 
distance from the spinous process of the fourth lumbar and 
the symphysis pubis to the film must be equal to insure 
parallelism of tne conjugata vera and film. 

symphysis pubis is measured and corrected on 
Walton’s chart 


taming the oblique diameters, although as 
Ewer and Bowen point out, the anterior end of 
the oblique line at the pubic spine is higher 
than the posterior end at the sacro-iliac syn- 
chrondrosis The distance of the ischial spine 
from the table top is not measured, but we 
have considered the buschial diameter to be 3 
centimeters from the table top This is not 
accurate and indeed in the buschial diameter 
the stereoscopic anteroposterior film measure- 
ments do not check as closely as they do with 
the other diameters 

The lateral view of the pelvis is obtained by 
placing the patient on her side with one 
trochanter directly over the other with her 
legs extended (Fig 8) The distance from the 
midpoint of the interspace between the fourth 
and fifth lumbar vertebra to the table is 
measured To have a true lateral, the distance 
between the center of the symphysis pubis 
and the table should equal this other measure- 
ment The tube is centered over the midpoint 
of a line connecting the interspace and the 
symphysis pubis at 30 inches from the plate, 
milhamperes 30, kilovolt peak, 72, seconds 
12 The distance between the sacral promon- 
tory and the posterior superior border of the 


COMPARATIVE DATA 

One hundred women were examined roent- 
genologically m the X-ray Department of 



Fig 9 Film obtained with patient in position shown in 
Figure 8 The magnified conjugata \ era is shown this is 
corrected as explained in Figure 7 
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TABLE U —SUMMARY OF AMOUNT OF VARIATION IN READINGS OF ANTEROPOSTERIOR 
AND TRANSVERSE DIAMETERS FOR EACH OF THE METHODS USED 


Diameter bdos 
measured 

Conjugata \ era I 

Transverse diameter 

Methods bang 
compared 

Anteroposterior 

(Walton) 

Moloy stereoscopic 

1 

Anteroposterior 

(Walton) 

Lateral (Walton) i 

Moloy stereoscopic i 

Lateral (Walton) j 

Moloy stereoscopic 
anteroposterior 
(W alton) 

Differences in 

No of 

Total 

Per 

No of 

Total 

Per 

i No of 

Total 

j Per 

No of 

Total ' 

Pu 

centimeters 

cases 

cases 

cent 

coses 

1 cases 

cent 

cases 

cases 

cent j 

cases | 

cases 1 

Cent 

.0 

13 

75 

75 

1 13 

1 * 

03 

H 

1 40 

1 70 1 

16 

73 

73 

1 

17 



S3 

1 

S3 

mm 


■ 

13 



2 




SI 


SB 

10 


mm 

16 



3 

13 



6 



6 


Si 

0 ] 



-4 

II 


. 

6 



4 



10 



5 

8 1 

1 

1 

, 



6 



0 | 

■■ 



6 

iS 1 

1 S i 

3 1 

5 

5 

2 

13 

26 

8 1 


20 


] 

■ 

■ 

1 


■ 

SB 

■ 

■ 

4 




6 - _ 

E 


0 

■ 

■ | 

S3 

g 

■ 

3 




II 

■ 


0 

! 

i i 


B 

■ ■ 

4 1 



1.0 

I 

1 


0 



1 1 

1 


* 1 



Over 1 cm 

7 

1 

7 

1 


3 

2 


4 

m 1 

7 


postenor and Moloy stereoscopic methods 
checked within o 5 centimeter in 75 per cent 
of the cases and between o 6 and r centimeter 
in 18 per cent of the cases The lateral pelvic 
mensuration checked with the Walton an- 
teroposterior method for a difference of o 5 
centimeter or less in 93 per cent of the 
cases In only 1 case did these two methods 
show a vanation greater than o 7 centi- 
meter The lateral plate measurements com- 
pared to the Moloy measurements about as 
the anteroposterior (Walton) plates did 
(see Table II) In 7 cases discrepancies were 
shown of more than 1 centimeter but 5 of these 
7 were among the first in which measurements 
were made As our technique improved the 
figures obtained by all methods agreed more 
closely The fact that the lateral pelvic meas- 
urements of the conjugata vera checked so 
closely with the anteroposterior film measure- 
ments in so many cases inch cates only that our 
technique m carrying out these two methods 
of geometrical measurement is fairly accurate 
However, when these two figures do compare 
closely and yet are at a considerable variance 
with the stereoscopic measurement, we are 
inclined to favor the former as being some- 
what more accurate 


CONCLUSIONS 

In this communication, we have attempted 
to set forth the principle and technique of the 
methods we selected for a study of pelvimetry 
We may conclude that the methods of antero- 
posterior pelvimetry and lateral pelvimetry 
described are simple procedures and give re- 
sults which agree closely with each other and 
with those of the stereoscopic method The 
reading of the stereoscopic plates according 
to the method described requires some experi- 
ence and, of course, the prism stereoscope 
There is no reason to believe that the measure- 
ments obtained with the stereoscope are more 
accurate than those obtained by the other 
methods described However, this publica- 
tion deals only with pelvimetry and if the 
fetal head-bony canal relationship is being in- 
vestigated the stereoscope is very valuable 

The authors are indebted for the co-operation received 
from Dr W E Studdiford and his Staff of the Obstetric 
Division of Bellevue Hospital 
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THE ESTROGENIC PRINCIPLE, THE COMMON ETIOLOGICAL 
FACTOR OF ENDOMETRIAL HYPERPLASIA, UTERINE 
FIBROIDS AND END OMETRIOM AS 

J THORNWCLL WITHERSPOON, if A (Oxov ), M D , New Orleans, Louisiana 

Department of Gynecology Tulane University School of Medicine 


E NDOMETRIAL hyperplasia, uterine 
fibroids, and endometnomas are three 
of the very common conditions en- 
countered in the practice of gynecology All 
three have been dealt with rather extensively 
in medical literature, yet only has the etiology 
of endometrial hyperplasia been generally 
accepted The cause of the two tumors is still 
vague and only general explanations are 
ofiered as to their etiology That these three 
conditions could possibly have a common 
etiological background has only recently been 
entenng into medical literature, however, it 
is the hypothesis of this paper that such is the 
case, and that the fundamental cause has its 
origin in excessive stimulation by the ovarian 
folhcular hormone on the endometrium, myo- 
metrium and the ectopic locations from which 
the endometnomas arise That the action of 
this hormone is not specific to the uterine 
endometnum alone, but acts upon the genital 
tract as a whole, is easily demonstrated (38) 
When this action on the endometnum is 
abnormal, causing cndometnal hyperplasia, 
it is equally abnormal in its action upon the 
myometnum, causing by cellular metaplasia 
of the uterine muscle cell or cells, the subse- 
quent development of utenne fibroids Like- 
wise irregulanty of action of this hormone on 
potential serosal cells, by cellular metaplasia 
of these cells, or by tumor proliferation of 
aberrant endometrial implants, causes the 
formation of endometnomas 

ENDOMETRIAL HYPERPLASIA 

The subject of this paper naturally divides 
itself into 3 parts, and each will be discussed 
separately Endometnal hyperplasia is a 
very common and important gynecological 
condition It is characterized by profuse and 
irregular bleeding from the uterus, hyper- 
plasia of the endometnum of the “Swiss 
cheese” pattern, excess ovarian folhcular hor- 


mone in the blood and unne, multiple follicle 
cystsof the ovary and absenceof corpora lutea 
From the work of Schroeder and Meyer in 
Germany, Shawm England, Graves(i4), Fluh- 
man (12), Novak and Martzloff, and Burch in 
this country, the cause of endometnal hyper- 
plasia has been thoroughly investigated That 
the persistent and excessive ovanan folhcular 
hormone stimulation, in the absence of any 
corpora lutea and with a possible antenor 
hypophyseal action in the background, is the 
cause of endometnal hyperplasia has well been 
established by these observers In fact, 
Burch (5) and his co-workers have produced 
endometrial hyperplasia in spayed animals by 
the injections of the estrogenic pnnciple The 
general acceptance is, at present, that endo- 
metrial hyperplasia is the result of the unop- 
posed and continued action of an excess 
amount of the estrogenic pnnciple denved 
from the multiple follicle cysts of the ovary 

UTERINE FIBROIDS 

Histogenesis What is the cause ot utenne 
fibroids is a question that is asked daily of the 
gynecologist and one which he can at present 
answer only in vague generahties The histo- 
genetic study of fibroids does not reveal in the 
utenne muscle any certain distinctive myoma 
mother cells from which might be traced the 
stages that lead to a proliferating myoma 
Robert Meyer (23), Becher, and Hermann 
have practically settled the question of the 
histogenesis of utenne fibroids They have 
studied in senal sections the smallest myoma- 
tous tumors and have found that the earhest 
appearance of a myoma represents a thicken- 
ing of the utenne muscle bundles which are 
directly connected with the normal muscula- 
ture of the uterus These tumors are gener- 
ally devoid of blood vessels and therefore then 
ongin cannot be ascnbed to this source, but 
from the normal utenne muscle itself (15) 




On the other hind DeSnoo suggests tbit 
the uterus U a very special primitive organ, an 
organ having a great many undifferentiated 
cdi» genitoWajU, which are of very great 
physiological Importance. While these cella 
In the embryonic life form the uterus proper 
later on they serve to provide material for the 
growth of the uterus during pregnancy and for 
the regeneration of the endometrium during 
the pcerperfum. Coder pathological coodi 
tlocj these genltobfast* can give nae to the 
formation of uterine fibroids, adenomyomaa, 
and endometrioma* The remarkable thing 
about these genitoblaati is that both under 
physiological and pathological conditions, 
their activity and proliferation depend entirely 
upon the functioning of living ovarian tissue 

It must be admitted, however that the 
ultimate causation of uterine fibroid* Is aa far 
from bang explained aa that of other new 
growths but the hypothesis here offered is 
that excessive ovarian follicular hormone 
•tim elation a the Igniting factor that causes 
cellular metaplasia of a certain uterine muadc 
cell or cells which. If the hormonal stimulation 
continues, will develop Into uterine fibroids. 

The exact nature of the action of the estro- 
genic pnncfple upon uterine tissue Is still only 
partially understood If hormones are meia 
bolic products of cells, secreted Into the biood 


stream. It would aeem logical to look for action 
directly upon the cells Involved. Opposed to 
this view is the hormonal stimulation of the 
vascular control tTwksnjsm There <*»n be 
little question that this mechanism la Involved 
In some way due to the hypercmlc conditions 
of the organa stimulated (i) 

tTIOLOOY 

Graves (id has aptly drawn attention that 
uterine fibroids powess certain attributes that 
seem to place than in a borderland between 
physiological hypertrophy and true neoplastic 
growth*. *Thdr great fretpjency (to per cent 
of ah women over 35) their apparent oolna 
dence with the sexual era, their regression 
after ablation of the ovarian function their 
histological similarity to diffuse hypertrophy 
and gestation hypoplasia, their structural 
identity with the normal musculature are all 
familiar facta that lend to the tumor* a phys- 
iological glamour which they probably do not 
deserve 

In determining the ultimate cause of 
fibroids. It must be considered fust whether 
or not uterine mnsde cells poetess an inherent 
growth capacity different Irom that of smooth 
mnado In other parts of the body That such 
a iact Is true Is well demonstrated by clinical 
and histological obaervwtions of diffuse uterine 
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hypertrophy in conditions of “fibrosis uten” 
and in gestational hyperplasia Second, it 
must be determined whether the utenne 
muscle is subjected to a specific external 
stimulus that is able to call forth this growth 
response That such a specific stimulus is 
present is readily shown by the growth action 
of the estrogenic principle on the myome- 
trium Clauberg has published roentgeno- 
grams demonstrating by means of hpiodol 
injections the greatly increased size of the 
cavity of the uterus in a castrated woman 
after large injections of the follicular hormone 
An unlimited number of observers have noted 
the same effect on animal uten after the ad- 
ministration of the same hormone The uterus 
becomes enormously enlarged because of its 
rapid growth and increased vasculanty — an ef- 
fect due solely to the hormone elaborated by the 
graafian follicle (Van Herweden and Comer) 
The popular theories of etiology of utenne 
fibroids are (i) lrntation theory — the lrntat- 
mg stimulus of infection stimulates abnormal 
growth (2) Circulatory theory — the hyper- 
emic condition of the uterus during pregnancy 
and the puerperium, when hyperemia is at its 
peak, rules out this theory (3) Growth- 
energy theory — this theory represents an un- 
satisfied tendency of the uterine muscle to 
hyperplasia, which finds its natural expression 
in the enormous growth of pregnancy When 
pregnancy does not occur, the uterus mani- 
fests an abnormal proliferation in the nature 
of fibromyomatous growths (4) Sterility — 
patients with fibroids exhibit sterility 3 to 4 
tunes as frequently as normal women Whether 
sterility is the cause of fibroids or fibroids the 
cause of sterility is the essential problem 

(5) Heredity — occasionally sisters of one fam- 
ily, or mother and daughter will present 
fibroids, although only 21 women in Lynch’s 
683 cases gave an indicative family history 

(6) Race — fibroids are exhibited about 9 
times as frequently in the colored woman as 
m the white Such an observation is of in- 
terest because of the ranty of this condition m 
the primitive African savages The increasing 
civilization of the Negro woman has inflicted 
this acquired condition upon her (36) 

Fibroids are comparatively unknown in the 
lower animals Sampson suggests such find- 


ings are due to lack of true menstruation in 
these animals, while DeSnoo goes back one 
step further and ascribes their prevalence in 
woman to be due to the stronger ovanan 
activity in humans 

The present tendency is to explain the cause 
of utenne fibroids on some irregularity of 
function of the hormones that regulate the 
growth and physiology of the pelvic organs 
However, it must be remembered at the onset 
that this dysfunction, which is mainly hypo- 
physeal or ovanan, acts as a sexual growth 
stimulant on the entire genital tract Not 
only is endometnal hyperplasia induced by 
such dysfunction, but the tubal musculans 
and mucosa, the myometnum, the vagina, 
vulva, and breasts are all stimulated to in- 
creased mitotic cellular division and hyper- 
trophy In fact, this estrogenic principle is a 
growth stimulant to the entire mullenan 
tract, and the development of abnormal con- 
ditions, such as endometnal hyperplasia due 
to its over action is a manifestation of its dys- 
functional act on in only one locality The 
myometnum, the tubes, aberrant endome- 
tnum, the breasts or any part of the genital 
tract can likewise express abnormal lesions of 
growth resulting from its dysfunctional stimu- 
lation 

In three former communications (34, 35, 36) 
the r 61 e of multiple follicular cysts of the 
ovary, resulting in hyperestrmism, which 
stimulates the utenne endometnum to an 
abnormal hyperplastic condition, was dis- 
cussed It was hypothesized that this abnor- 
mal estrogemc stimulus affected not only the 
endometnum, but the myometnum as well 
Since fibroids tend to grow slowly, this abnor- 
mal estrogemc stimulus would produce imme- 
diate hyperplasia of the endometnum and 
gradually developing fibroids, provided the 
stimulus was prolonged sufficiently Such an 
explanation can easily account for the great 
prevalence of fibroids in the negro race The 
enormous incidence of peine inflammatory 
disease in the negro produces pathological 
changes in and around the ovanes, resulting 
in permanent ovanan dysfunction, which will 
express itself immediately as endometnal 
hyperplasia, and more latently as fibromyo- 
matous changes in the myometnum 
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cases, including those in which the corpora 
lutea were found Any explanation for the co- 
existence of follicle cysts of the ovaries and 
corpora lutea must be m the nature of an 
hypothesis That endometrial hyperplasia is 
not always a permanent condition is fre- 
quently seen just after the puberty age when 
menstruation disturbed at first, settles down 
to its normal rhythm During the transition 
penod between abnormal functional bleeding 
to normal menstruation, the existence of mul- 
tiple follicle cysts and corpora lutea might be 
observed 

The myometrium was hyperplastic in 24 
cases, 55 per cent, and was adenomyomatous 
in 8 Salpingitis and adhesions were noted 38 
times, 86 per cent, while ovarian endometrial 
transplants were present in 22 cases, or 30 
per cent Combinmg this latter figure with 
the adenomyomatous findings, endometnomas 
were found to be present in 28 patients, 64 
per cent Two patients exhibited combined 
myometnal and ovanan endometnomas This 
observation will be discussed subsequently 
in more detail 

DEDUCTIONS 

These 44 cases of endometnal hyperplasia, 
on which a second operation was performed on 
an average of 4 years and 9 months later for 
fibromyomatous growths of the uterus, are 
convincing evidence of a cause and effect rela- 
tionship of the prolonged and unopposed ac- 
tion of the ovanan follicular hormone on the 
myometnum and the subsequent development 
of uterine fibroids Evidence has been suffi- 
ciently advanced for the general acceptance of 
hyperestnn stimulation of the ovary from 
multiple follicle cysts as the cause of endo- 
metnal hyperplasia The excess of action of 
this hormone or its dysfunction is not limited 
solely to the endometnum, all of the genital 
tract is stimulated to hypertrophy and hyper- 
plasia by its action The contention of this 
paper is that when this hormonal stimulation 
is of sufficient strength or when its action is 
unopposed over a lengthy penod, it is the 
igniting factor which causes cellular meta- 
plasia of one or of several of the utenne mus- 
cle cells, with the subsequent development of 
utenne fibroids 


TABLE I 


Type of first operation 
Dilatation and curettage 
Application of radium 
Suspension of uterus 
Unilateral salpmgo-oophorectomy 

Abdomen opened in 20 cue* 45 per cent of total 
tNumbcr of hours undetermined 

Condition of ovanes at first operation 
Diagnosed microscopically as cystic 
Diagnosed operatively as cystic 
Not mentioned at operation 

Curettements 

Abundant 

Polypoid 

Moderate 

Small 

Not mentioned 



10 

6 

4 

16 

5 
8 
5 
7 


Time interval between operations 

Longest 13 years, 2 months 

A\ eruge 4 years, 9 months 

Shortest 1 year, 2 months 


Type of second operation 

Hysterectomy 44 

Bilateral salpingo-oophorectomy 18* 

Removal of all remaining ovanan tissue 10* 

Unilateral salpmgo-oophorectomy 16 


All ovanan tissue removed in j 3 cases 64 per cent of total. 


Cases 

Condition of myometnum (microscopic) 

Fibromyomatous 44 

Hyperplastic 24 

FibroUc 6 

Adenomyomatous 8 

Normal 14 

Malignant 1 

Condition of endometnum (microscopic) 

Hyperplastic 40 

Premenstrual 4 

Condition of ovanes at second operation (microscopic) 
Multiple follicle cysts 44 

Corpus Luteum 

Mature 4 

Degenerating 5 

Absent 35 

Miscellaneous 

Salpingitis iS* 

Adhesions 20* 

Ovanan endometnal transplants 22f 

* 3 8 050 , S 6 per cent of total 
[5° per cent of total 


END OilETRIOMAS 

Endometriosis is a term introduced by 
Sampson to include a variety of adenomatous 
lesions of the female pelvis, the histological 
and functional characteristics of which are 
identical with those of the endometnum The 
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etiology of aidometriomas U still % matte of 
debate. Up to the pretent we matt offer 
thanks (i) to Cullen far the mucoaai or diver 
ticulir origin of the diffuse uterine growth* 
(i) to Ivinod for bit serosal theory which 
drtwt attention, to the pcoliferati re poten- 
tialities of the peritoneal roetothrihnn (3) to 
Sampson (*6) for the hypet heals of tubal 
rtgui||itaticm err retrograde menstruation the- 
ory with direct implantation of living endo- 
metrial graft! and {4) to Robert Meyer (24) 
championed In this country by Novak, for hk 
invaluable demonstration* cm epithelial bet 
erotopy and metaplasia which belpa to ren- 
der more InteDigibic many extrapdvic growth* 
of like character Suffice it to lay that at prev- 
ent two view* ate generally held aa the nuif 
of the*c ttimori, dthcr the cellular spall hy- 
pothetic of Sampson or the theory of serosal 
ceil hrteropiaala advocated aa early a* 1S98 
by Ivanoff That neither erne of these theories 
can eipialn the occurrence of endometriomas 
at all me* l* paeraffv accepted The hetero- 
plaala view of the tetoaal ail cannot eapiam 
the penneal endometnomaa, while inguinal 
rmn»l eudcroctnosii h d ifficu lt to Mcribe to 
the lm plantation theory of fragment* of the 
uterine lining 

It l* not the Intention of this paper to enter 
thli held of discussion and the following 
remark* and observation* will hold good bre 
jpedlvT of the primary source of the endo- 
metrial dement*. If the enriomrtrinmt 1 * ex 
pinned bv the Implantation view there meat 
be 10 roe stimulant or environment which 
decides whether the endometrfoma will grow 
or perish. Sampaon (27! took cognltanct of 
this fact and stated that the escaping celli 
need writable aofl On the other hand. If the 
origin of the endometrioma a from hetero- 
pbuia of serosal or germinal crib , some factor 
must be present which first mitigate* tha 
crilular change and which subsequently *tbnu 
late* the endometrial growth The a ctu al, 
origin of the <rodometrk*ma 1* unimportant, 
whether from Implantation of a living graft or 
from crilular mttapl**i* the all Important 
question U the determination of the came of 
the Igniting factor which controls thb crilular 
change or which stimulates to proliferation 
the endometrial implant*. 


The morphological and functional cfaarac 
terfatks of exuiometriotnaa are aimliai to uttr 
ine endometrium U* Integrity and fun dim 
arts dependent upon the presence of active 
oyanan tbaut since castration cause* regre*- 
rioo of the tumor It present* decidual rear 
tion during pregnancy It undergoes the 
phases of the menstrual cycle change* de- 
pendent on the ovarian hormones *od Glare 
naa proved that In rabbit* the po taci of the 
estrogenic principle l* mentis! for the main- 
tenance of the lesson. 

Since the ovarian follicular hormone is the 
cause of endometrial hyperplasia and the bn- 
tolorical structure of endometriomas and 
uterine endometrium are similar It Si logic*! 
to deduce that the I tnltW factor of endo- 
metrium**, which brag* about the c efl ok r 
metaplasia or the Implant proliferation i* the 
estrogenic principle. That such is the case 1* 
all the more established by the fact that many 
endometrioma* present histologically endo- 
metrial hyperplasia, and also by the high irv- 
odeoce of aasoaatson of endonsetriomai with 
uterine endometrial hyperplasia. The fre- 
quent nnding of all the features of endometrial 
hyperplasia in the cndometnocnas accocn- 
panieu by pmltar rh«ngr» In the uterine mo- 
aw*, can only b* caused by the factor which 
determine* the Utter tha ovarian folhculai 
bonooce. 

In a former contribution (35) while study 
ing the relationship between endometrial by 
perplasU and uterine fibroids, the Ugh fori- 
dence, 30 per cent, of ovarian endometnaf 
trarsplsnts waa noted. At that timo the sag 
gestkm waa made that these three co n d i tk m * 
might powflriy have a awnmoc etiological 
background These figure* bare been re- 
cheeked and together w ith the finding* in the 
present paper ovarian and uterine endatne- 
trksnas were associated with endometrial 
hyperplasia and uterine fibroid* in 64 per cent 
of the cases, a figure far too high to make such 
a finding mere eo ind deuce. 

Other authors have Kkewiac called atten- 
tion to the hi gh Incidence of taaodadoo of 
these three coni bora In Jeffcoate » reiks 
of 113 cues of endometriom**, 79 women, 
71 per cent exhibited endometrial hyper 
plaata, while jr or ih per cent, presented 
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fibroids in the uterus In discussing endo- 
metriosis, Allen (2) was impressed with the 
high incidence of association of this condition 
with menstrual irregularities due to endo- 
metrial hyperplasia, 70 per cent, utenne fi- 
broids, 41 per cent, and the prevalence of rela- 
tive stenhty, 60 per cent The marked irregu- 
larities of the menstrual habit immediately 
suggested a glandular imbalance He con- 
sidered that such a hypothesis more accu- 
rately explained those instances of irregular 
bleeding occurring in patients m whom the 
endometnomas were so located that they 
could not possibly have caused the hemor- 
rhage Smith, in 159 cases of endometnomas, 
noted endometnal hyperplasia asso mated in 
42 per cent and utenne fibroids in 52 per cent 
of lie women Other observers, Taylor, Shaw, 
Beckman, Novak and Martzloff, and Tietze 
have reported the occurrence of these stigmas 
of glandular activity in patients afflicted with 
endometriosis 

Therefore, it seems logical to deduce that 
the multiple follicle cysts of the ovanes, in the 
absence of corpora lutea, which cause, through 
the action of the estrogenic pnnciple, endo- 
metnal hyperplasia, likewise cause the ectopic 
endometnomas Figures 1 and 2 are pre- 
sented to show the similarity of the hyper- 
plasia of the endometnums of the uterus and 
ovarian endometnoma Both slides were 
taken from the same patient 

There are two clinical features common to 
these three conditions, utenne hemorrhage 
and absolute or relative stenhty Functional 
utenne bleeding has long been observed as the 
clinical manifestation of endometnal hyper- 
plasia Graves (14) and King have called at- 
tention to this same clinical feature m women 
with utenne fibroids which were so located 
that the ongin of the bleeding could not pos- 
sibly have come from the fibroids Their ex- 
planations are that the bleeding results from n 
the associated endometnal hyperplasia Like- 
wise Allen (2) offers endometnal hyperplasia I3 
as the source of the utenne hemorrhages in 
women with endometnomas so situated that 
they could not have been the cause of the 
bleeding 

Stenhty absolute or relative, is another I4 ' 
cluneal feature charactenstic of these three 


conditions In endometnal hyperplasia, when 
the patient is bleeding, absolute stenhty is 
assured In women with fibroids, sterility 
runs as high as 35 to 40 per cent of the cases, 
while in cases of endometnomas Herd and 
Allen (2) place the figure around 60 per cent 
The explanation for the stenhty m these three 
conditions is undoubtedly lack of ovulation, 
so well demonstrated m the ovanes by the 
presence of multiple follicle cysts and the ab- 
sence of corpora lutea 

CONCLUSION 

The hypothesis that all forms of overgrowth 
of the utenne endometrium or musculature 
are due to the same factor, the estrogenic 
principle, is not only supported by clinical and 
pathological data, but also explams satisfac- 
torily the simultaneous development of endo- 
metnal hyperplasia, endometnomas and uter- 
ine fibroids, with their associated clinical fea- 
tures, hemorrhage and stenhty 
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W HILE the essential features of the 
menstrual cycle have been recorded 
by many observers, there is a dis- 
tinct lack of correlation between the observed 
state of the endometrium and the clinical pic- 
ture Further, no unity exists m the present 
system of reporting the several phases of the 
cycle The object of this study was to attempt 
to clarify this seemingly chaotic state and to 
present some of the newer conceptions regard- 
ing the regenerative phenomena that occur m 
the menstrual cycle 

Present knowledge concerning the menstrual 
cycle may be stated briefly as follows West- 
phalen, m 1896, was probably the first to study 
the endometrium in relation to the menstrual 
cycle Although his work was done with 
material obtained at necropsy and under some 
technical handicaps, it nevertheless was of 
some consequence Westphalen believed that 
regeneration of tissue was complete by the 
fourteenth to fifteenth day, he did not how- 
ever, give any results to support this belief 
The next notable contribution was made in 
1908 by Hitschmann and Adler who studied 
uten removed during the menstrual cycle 
Their work is accepted today, with some modi- 
fications, their records however, were incom- 
plete, especially regarding the menstruating 
or “tissue loss” phase, and this information 
was supplied by the excellent observations of 
Schroeder m 1915 Novak and TeLinde (22), 
m 1924, reported a study corroborating the 
results of Schroeder The material for this 
study was collected m such a way as to elimi- 
nate possible errors of technique which had 
been responsible for misinterpretation in many 
previous studies The outcome of these obser- 
vations was the classification of the cyclic 
changes in the endometrium as follows (1) 
postmenstrual phase, (2) interval phase 
(called by some, resting endometrium), (3) 


pregravid or premenstrual phase, and (4) men- 
struating endometrium This classification is 
accepted and used by most workers in this 
country at the present time Novak (23) sub- 
scribed to this classification and recently has 
described each phase 

A few significant facts concerning the na- 
ture of the process under study also deserve 
mention Zeleny, m 19x6, in a study of regen- 
erative phenomena under normal conditions, 
observed certain phases (r) a phase of regula- 
tion, winch was characterized by reorganiza- 
tion and migration of cells in the area of 
“tissue loss,” (2) a phase of cellular prolifera- 
tion, which was characterized by mitosis and 
a rapid increase in the size of the regenerating 
area, and (3) a phase of cell and tissue dif- 
ferentiation, which was accompanied by de- 
cline in cellular proliferation and by an increase 
in the size of the regenerating area The 
regulative phase lasts for approximately 48 
hours, the proliferative phase then follows and 
reaches a maximum in 7 to 10 days, this is 
then followed by the difierentiative phase, 
which reaches a maximum m about 18 days, 
when the increase in size of the regenerating 
area has about ceased Differentiation is 
characterized by the change into the definitive 
or functioning tissue This work was checked 
by Speidel, m 1929, and he observed the same 
phases In 1933, Herrell observed similar 
results in the regeneration of tissue as a result 
of pituitary stimulus, and while these studies 
were not of human tissues, it seemed to us that 
the same basic principles might well hold for 
regenerating tissues of any type With this in 
mind, we at once sought a human tissue suit- 
able for such studies Interestingly enough, 
the endometrium is unique in that it, m a 
cyclic fashion, undergoes “tissue loss” which 
is followed by the phenomenon of complete 
regeneration 
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Fig i Menstruating phase (“tissue loss") Specimen 
obtained 24 hours after onset of menses tn a normal cj cle 
Note subbasal glands and loss of outer tuo layers of endo- 
metrium Stained with hematoxylin and eosm (X35) 

type of stroma By the end of the first week 
in this phase, the endometrium presents a 
fairly typical picture The average number of 
glands per low power field is three to four, and 
these glands are nearly straight tubules, the 
epithelium of which is of moderately low col- 
umnar type, with nuclei situated near the 
center of the cell The endometrium grossly 
is from 1 to i-f- millimeter in thickness One 
may therefore at once state the time of the 
last period and hence the phase of the new 
cycle One should always study these glands, 
if possible, in the longitudinal view, if they are 





Fig 2 Left, a photomicrograph of the epithelium of the 
basal gland at a high magnification to be compared ruth 
figure at right This illustrates typical late differentiate e 
phase in contrast to the inactive epithelium of the sub- 
basal gland Stained with hematoxylin and eosm (X140) 
Right, Subbasal gland Photomicrograph at same magnifi 
cation as figure at left to illustrate difference m height of 
epithelium 

seen on cross section, however the phase is 
discernible by the characteristics just out- 
lined The tubular glands will appear in cross 
section merely as small circles, with other fea- 
tures of the early proliferative phase (Fig 4) 
Late proliferative phase ( eighth to fourteenth 
day) This phase corresponds roughly to what 
has previously been called interval or resting 
endometrium, and it is with this phase that we 
especially wish to deal The regenerative 
phase here is not a resting endometrium nor 
is there such a phase The very nature of the 









Fig 3 Early proliferative phase Specimen obtained on 
tnc sixth day m the normal cycle in a young patient 
straight tubular glands, three per lou poner held mitosis 
acUve Gross measurement 1 millimeter Stained with 
hematoxylin and eosm ( X 30 ) 


Fig 4 Early proliferative phase (cross section) Sped 
men obtained on fifth day of cycle illustrating early pro- 
liferative phase when glands are seen on the cross section 
only Other features similar to early phase Stained with 
hematoxylin and eosm (X33) 
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(1921 21) later popoUrued the term in fact, 
N onL U greatly responsible for it* widespread 
cue Novak (to) however tttognlang the 
difference between the to called hypertrophy 
and what he thought to be another entity 
Introduced the term hyjrerplasi* The nffcro- 
scoptc picture of hyperplasia be described u 
small tubular glands associated with dilated 
area* fined with flat epithelium These evil 
like area* have been said to be pathognomonic 
of hypertrophy The algmficance of thb state- 
ment will be considered later suffice to aay 
however the observations made here will not 
support thla theory In a study of 159 caiea 
la. which the endometrium wa* removed be 
fore the fourteenth day of the menstrual cyde, 
the diagnose* of hypertrophy wa* made only 
oncebj Vovak Thu ij but further proof that 
the differentiatrve phaae in the menstrual 
eyrie ha* been repeatedly confused with hyper 
trophy In this *ame series of cases, the dug 
noafi of hyperplasia was made several times 
by Novak but always in cases In which there 
wa* a climacteric history and in which the 
patients were more than 40 years of age 
Others, as wtfl as Novak said that these 
crmld be no bleeding without hyperpb*!* 
lwnrever time has tempered to a great extent 
this view Excellent contribution* by Vnspach 
(1934) Sugg* (1934^ Hartman a* well a* 
others offer ample theoretical evidence to re- 
fute any relationship between the so called 
hypertrophy or hyperplasia and the clinical 
intensity of menstruation 
To clarify this confuskm we would like at 
this point to define the term* hypertrophy'’ 
and hyperplasia from standard medical 
diet wearies ‘Hypertrophy may be defined 
a* the morbid enlargement or overgrowth of 


an organ or part likewise hyperplasia” 
may be defined as the abnormal multi plication 
or increase In the number of tissue elements. 
It Is obvious therefore that the use of these 
terms as descriptive pathological terms is 
entirely misleading and without substantive 
histok^ical support- 

As a test of the significance of such a dug 
nous, a careful study was made of sections pre- 
pared trom iB8 specimen* from which a diagno- 
sis of hypertrophied endometrium bad been 
made in this department The clinical history 
was not consulted until the phase of the cyde 
had been determinal according to the criteria 
proposed in this report \ careful analysis of 
the data obtained reveal* no justification lor 
■uch a diagnosis without qualification. Refer 
eocc to Table 1 will indicate the experimental 
bail* for the (act* which have been stated 

Interestingly enoagh the di*gtw*» wa* 
made more frequently in the late phase* of the 
menstrual cyde than it was in the early phase 
however the diagnosis not Infrequently ha* 
been made from specimens measuring 1 mflli- 
meter in thickness, specimens containing three 
glands per tow power held, and spedmen* pre- 
senting all the characteristics of early pro- 
hferative endometrium These do not repre 
sent selected ipedinens they were surgical 
specimen*, routinely diagnoaed as hypertro- 
phied endometrium in iW consecutive cues 

erme sxDOMrraim* 

Reference has been made to the appearance 
of cystic area* occurring fn eudcrmetnal sped 
men*, winch are often diagnosed as hyper 
tropfned endometrium This Is an error caused 
by faulty Interpretation of these cystic areas, 
which accompany dim crd ovanui failure or 
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Fig 9 Left, Subbasal glands Specimen showing subbasal glands i millimeter 
below the surface epithelium in a fetus, 30 weeks of age. Stained with hematoxylin 
and eosm (X35) Right, Subbasal glands (so called internal adenomyosis) Specimen 
obtained from menstruating uterus of a girl i 3 years of age, showing normal cycle. 
Note subbasal glands which are said to occur only at menopause Stained with hema 
toxylin and eosin (X35) 


the approaching menopause rather than an 
associated hyperplasia 
This picture has been described by some as 
the “swiss-cheese” endometrium, however, we 
propose the term “cystic endometrium” and 
would point out its significance During this 
study, cystic areas have been observed in ap- 
proximately sixty endometrial specimens, none 
of which could be classed as hypertrophied 
endometrium In all cases there has been 
clinical evidence of ovanan failure or approach- 
ing menopause The occurrence of these areas 
in the endometrium of a patient even with a 
normal cycle, heralds the approaching meno- 
pausal age with such consistency that one usu- 
ally can predict without the clinical data the 
approximate age of the individual Shaw, 
Graves(i 4 ), Cannon andmorerecently,Duhig, 
have postulated, without experimental sup- 
port, that this “cystic hyperplasia” is often 
associated with ovanan (follicular) dysfunc- 
tion Likewise Burch in a study of so called 
endometrial hyperplasia has reiterated the 
fact that corpora lutea are not present in the 
ovaries of patients who come to operation suf- 
fering with “cystic glandular hyperplasia and 
m fact the ovaries are generally cystic ” This 


is a pertinent observation Since the work 
here presents substantive histological evidence 
that the secretion of the corpus luteum has to 
do with differentiation (previously called pre- 
gravid endometrium), and since this phase is 
admittedly the picture called by most workers 
hypertrophy, it becomes obvious that such a 
diagnosis is incorrect Rather the histology is 
one of arrested regenerative phenomenon m 
an early phase and the cysts result from failure 
of the ovanan tissue Cystic areas associated 
with arrestment of the regenerative process 
will be discussed later Figure 8 illustrates a 
typical example of the cystic endometnum of a 
patient whose cycle is still normal, but who 
without question is approaching the meno- 
pausal age Cystic areas have been observed 
also m young patients whose endometnum 
was not hypertrophied according to gross 
measurements or microscopic examination but 
who presented clinical syndromes of ovanan 
failure The practical significance of this ob- 
servation is obvious as regards therapy 

SUBBASAL GLANDS 

Attention is agam called to the small glands 
for which we have proposed the term “sub- 
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abeyance. Flubniann (193:) m a very pains- 
taking »todv observed that the ovaries of 
patients with hyperplasia (usually fust before 
sod during the menopause) characteristically 
showed ripening foil! aes * ilh complete absence 
of mature corpora lutea. Thus, there was a 
complete absence of the influence of progestin 
It is logical, therefore to reaaon from these 
observations that the several observer! have 
described a state of the endometrium which is 
the result of ovarian failure to the degree of 
absence of the hormone of the corpus luteum. 
Slnce these observations rather conclusively 
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demonstrate that differentiation of the endo- 
metrium is dependent on this hormone It be- 
comes obvious thst the regenerative process 
will proceed only to that point controlled by 
the follicular hormone and wDi proceed no 
further uben activity of the corpus luteum is 
absent Thu results in s pemsient prolifers 
five phase and not in hyperplasia The endo- 
metrium usually does not measure in the 
gross, more than 1 to 3 mlllnnctcrs at any 
time There arc three longitudinal glands per 
low poser field and the epithelium Is of the 
low proliferative type All of these features 
are further evidence that this condition Is not 
s hyperplasia In this study 16 specimens 0/ 
tbu type of endometrium have been collected 
from patients who presented typical meno- 
pausal symptoms and from patients »bo had 
symptoms of amenorrhea 
PerasUni iaU trail/ era trie phase Similar to 
patients seen In the first phase of the menstrual 
evde there are cases in a hich the regeoentn e 
process progresses to s posnt further in the 
cyde and becomes arrested at this point Fig 
ure 3 la a photomicrograph of a section of 
endometrium removed from s patient sgrd 3J 
years, a ho had oligomenorrhea (Tn this case 
menstruation occurred t to 6 months with 
occasional mobmlna) The last menstrual 
period had occurred 3 months before bet ad- 
mission to the dinlc This section illustrates a 
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typical late proliferative phase of the men- 
strual cycle, that is, there are approximately 
six longitudinal glands per low power field 
These glands are somewhat dilated but straight 
The histological appearance of this section 
presents nothing which would indicate devia- 
tion from the normal, however, from the his- 
tory, it must be called a persistent prolifera- 
tive endometrium This indicates a deficiency 
of corpus luteum, that is, the stimulus for re- 
generation is present m sufficient quantity to 
bring about complete proliferation, but differ- 
entiation is lacking and hence menstruation 
does not occur From a therapeutic stand- 
point, this observation is of great importance 
in supplying the necessary deficient hormones 

Persistent early differentiatiee phase Exam- 
ples of endometrium have been encountered 
which are definitely in a persistent differentia- 
tive phase Figure 13 illustrates the endome- 
trium of a young woman who had had irregu- 
lar menstrual periods for 2 years There had 
been an interval of 3 to 6 months and an occa- 
sional molimen This specimen is typical of 
the early differentiative phase There are six 
glands to the low power held, some mcrease in 
the height of the epithelium, and evidence of 
beginning convolution of the glands all of 
which are characteristic features of early differ- 
entiation The condition illustrated by this 
section should respond to ovanan stimulation, 
which in turn should bnng about differentia- 
tion, thus completing the process of regen- 
eration 

Persistent late differentiative phase Cases 
have been seen in which histological study re- 
vealed a very slight ovanan deficiency, or at 
least a lack, of the factor which would initiate 
the menses Figure 14 is a section of endome- 
tnum removed from a young woman whose 
menstrual penods had occurred at intervals of 
3 to 4 months, however, there always had been 
a definite molimen at the expected date This 
section shows a typical late differentiative 
phase of the menstrual cycle There are six or 
seven longitudinal glands per low power field, 
the glands are twisted on the longitudinal 
axes, and the epithelium is of the tall columnar 
type The nuclei are displaced toward the 
base of the cell The gross measurement is 
between 3 5 and 4 millimeters It is, therefore, 


reasonable to say that this is an example of a 
persistent late differentiative phase In light 
of the foregomg observations, it may be as- 
sumed that slight ovanan stimulation should 
be sufficient to bnng about a readjustment m 
the cyclic regenerative changes in this type of 
endometrium 

ATROPHIC ENDOMETRIUM 

The term “atrophic endometrium,” like the 
term “hypertrophic endometrium,” has been 
used rather loosely It has been applied to 
menopausal as well as postmenopausal endo- 
metnum, however, observations made m this 
study would indicate that true atrophic endo- 
metnum would be more applicable to that 
type of endometnum m which complete and 
rather sudden ovanan failure has occurred 
Following sudden failure (either spontaneous 
or artifical failure, such as occurs after surgical 
removal of the ovarian tissue), there occurs a 
lack of both the follicular hormone and the 
hormone of the corpus luteum, which are the 
stimuli to endometnal regeneration, and hence 
true atrophy occurs The gradual failure of 
the ovanes incident to the climacteric usually 
is associated with cystic formation, as stated 
before However, sudden withdrawal or fail- 
ure of ovarian tissue is accompanied by a true 
atrophy (Fig 15) This figure illustrates a 
section of uterus removed from a patient 
whose ovanes had been removed several years 
before The remaining endometnum consists 
of a single layer of epithelium overlying a loose 
stroma This is typical of true atrophic endo- 
metnum In this type of case biopsy or even 
vigorous curettage will secure only small 
amounts of endometnal tissue However, a 
diagnosis can be made from the presence of 
small islands of epithelial cells which usually 
are situated m the loose stroma described pre- 
viously Figure 16 illustrates a true atrophic 
endometnum removed from a patient aged 29 
years, who had had a sudden onset of amenor- 
rhea 12 months before her admission to the 
hospital From this histological picture, it 
may be concluded that therapy, regardless of 
type or duration, probably will do little to re- 
store this endometnum Nine such cases have 
been studied, however, they serve to indicate 
the difference between true atrophic and the 
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menopausal type of endometrium, which is 
usually a pmiatent eariy proliferative phase 
la a cystic type ol endometrium 

ANALYSIS or STUDY 

The ipedlic obaervatiems have been con 
sidered previously la the separate section! An 
effort has been made to consider briefly the 
different phases of the regenerating human 
tissue heretofore mentioned. It become* dear 
titer consideration of the results following 
tissue loss, that they can be exjJabied la terms 
of a few general baric principles at work In the 
regenerative process. The ngruficance of these 
observations becomes obvious when one con- 
siders them in the light of an analysis erf the 
regenerative phenomena The different phases 
have been dted previously Following Injury 
or spontaneous tissue lots, approximately 48 
hours are utm up with migration ana re- 
organisation of ceil* and this U the vital period 
in the wboleprocess of recovery orregeneratlon. 


Following this, proliferation goes on actively 
and is associated with frequent cdlclar dht 
sion and at times, with active mitosis Tkn 
mitotic activity usually progresses rtjidiv 
until the tenth day and declines at the begin- 
ning of the third week. It la interesting that 
Wcstphalen aa early as 1S96 noticed that 
mi toils in the endometrium was most marked 
from the seventh to the eighteenth day of the 
cycle- However he was unable to explain this 
observation. Likewise, Novak noted th at 
mitosis never occurred daring th loss erf tissue, 
an observation which he alio was unable to 
explain. In light of our present L nos, ledge 
of regeneration ot tissue, ft becomes obvious 
that Novak was observing the phase of reUnbr 
migration which lead him to postulate that 
cellular division took place by ajnitoris. Like- 
wise, Westphalen was observing the period of 
active proliferation which U practically ccm- 
[rfeted by the eighteenth day following which 
the process of regeneration la one of differentia 
uon and hence very little mitotic activity is 
to be observed. 

Regarding the rile played by the hormone 
of the corpus luteum (progestin) in the differ 
entiatioo of the endometrium, one needs only 
to say at this time that comparative histo- 
logical studies alone indicate that the idle Is 
very detudte A demonstration of the potency 
of the follicular hormone by such Investigators 
as Allen, Doisy and their collaborator* was of 
great aid in these studies however too much 
anphsais was placed on this hormone. Hence, 
the discovery of the principle of the corpus 
luteum was delayed. At present, ample ex 
perimentai proof exist* to establlah dearly the 
fact that ovulation occurs In the human being 
and that this usually occurs at the middle of 
the cyde (fourteenth to fifteenth day) This 
ii followed by activity of the hormone of the 
corpus luteum and by decreasing activity of 
foUiculin 

A consideration of the experimental evi- 
dence, however does not come within the 
scope of tbta paper It may be noted, not 
withstanding that ample histological evi 
deuce ha* been gathered from endometrial 
specimen* which, when correlated with *» 
curate d!nical hiatoriea, establishes the fact 
that differentiation is definitely under the 
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coatrol of the corpus luteum The removal of 
this stimulus therefore results not in hyper- 
plasia or hypertrophy, but m an arrestment of 
the regenerative process m its early phase 

Table II illustrates a complete analysis of 
the material studied 

CONCLUSIONS 

1 A careful histological and clinical study 
of 293 specimens of endometrial tissue ob- 
tained m various phases of the menstrual 
cycle has been presented 

2 Some new conceptions of the basic prin- 
ciples at work in the regeneration of human 
tissue have been presented, with experimental 
evidence to confirm these conceptions 

3 Careful analysis of the results of this 
study reveals the fact that one is not justified 
in making a diagnosis of hypertrophied or 
hyperplastic endometrium without qualifica- 
tion 

4 The practical significance of cystic areas 
occurring in the endometrium has been indi- 
cated, with histological evidence that this is a 
phenomenon indicative of physiological se- 
nility 

5 Experimental evidence we believe, pre- 
sents incontrovertible evidence that the sub- 
basal glandular tissue is not a disease process 
pathognomonic of the preclimactenc state but 
rather a definitive tissue possessing potential 
possibilities of activity under certain con- 
ditions 

6 The value of a histological study and 
classification of endometrial tissue arrested in 
its process of regeneration, because of a defi- 
ciency of the humoral stimuli which control 
this process, has been thoroughly demon- 
strated (“persistent phases”) 

7 The practical value of a differentiation 
between true atrophic and menopausal types 
of endometna has been indicated 

8 As a result of this study, the following 
classification is used in the diagnosis of endo- 
metna in Section B on Surgical Pathology at 
The Mayo Clime 

1 Phases of cycle (normal) 

Early proliferative phase 
Late proliferative phase 
Early diffvrentiaUv e phase 
Late differentiate, e phase 


a Persistent phases of cycle 
Early proliferative phase 
Late proliferative phase 
Early differentiaUv e phase 
Late differentiative phase 
3 CysUc endometrium 
4. Postmenopausal endometrium 

5 True atrophic endometrium 

6 Subbasal glands 

7 Menstruating ("tissue loss”) 
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AN EXPERIMENTAL STUDY OF THE EFFECTS OF CONSTRICTION 
OF THE GREAT VESSELS OF THE HEART 1 

WILLARD J KISER, AI S , SI D , Wichita, Kansas 

Department of Surgery Northwestern 'Umveraity Medical School 


u Du talon averhte casii/u” — Virgil 

T HE serious results of pulmonary embo- 
lism are well recognized and tn the last 
few years have received more and more 
attention The apparent increase m frequency 
may be due to more accurate diagnosis, 
although Numburger, after an analysis of 
statistics, concludes that in recent years there 
has been an actual increase m thrombosis 
and embolism, but makes the reservation that 
this increase is not so great that the accidental 
can be excluded 

Pulmonary embolism is a clinical entity 
usually considered as a condition to be treated 
prophylactically, rather than surgically Eich- 
elter says that only every fourth to sixth case 
is suitable for the Trendelenburg operation, 
but Nystrom believes that because of our 
limited experience we cannot say where the 
line for operability has to be drawn with 
regard to the length of time the pulmonary 
artery can remain obstructed without proving 
fatal 

Scheidegger, in his report of 20,779 opera- 
tions, noted a general occurrence of fatal pul- 
monary embolism in o 69 per cent of cases 
with a fatality of 4 04 per cent from this cause 
m the exploratory laparotomies in this group 
Snell, of the Mayo clinic, says that pulmonary 
embolism is responsible for 8 to 10 per cent of 
all postoperative deaths Any malady of such 
frequent occurrence and high fatality must 
surely cause us to search for efficient restora- 
tive measures To treat the condition pro- 
phylactically only is to disregard a large group 
of cases which may well become amenable to 
active surgical therapy It was with the hope 
of contributing m some measure to a method 
of giving more efficient restorative treatment 
that this experimental work was carried on 

HISTORICAL REVTEW 

Virchow, m 1846, was the first clearly to 
describe pulmonary embolism and to corre- 


late the relationship between thrombosis and 
pulmonary embolism He first grouped the 
obstruction of the pulmonary artery under 
four general headings In the same year he 
published additional work m which he de- 
scribed the mechanism of occlusion of the 
“Lungenarterie,” giving the results of his 
experiments on animals He injected foreign 
materials and observed the secondary dis- 
turbances resulting from the obstruction of 
the pulmonary vessels He reported the 
autopsy findings Church, m 1892, writes 
concerning Van Sweden 

As far back as 140 years ago Van Sweiten recog- 
nized that clots occurred in the vessels during the 
puerperium and wrote gravely of their prognosis 
He even performed experiments, on animals, inject- 
ing acids into the veins, and bringing about phenom- 
ena in some cases identical with what we observe in 
phlegmasia dolens, and m others, the severe and sud- 
den s> mptoms which we know to characterize throm- 
bosis and embolism of the nght side of the heart and 
pulmonary artenes 

The first interest in pulmonary embolism as 
a surgical problem was taken by Trendelen- 
burg after he had noticed that patients strick- 
en with a pulmonary embolus did not die 
suddenly but might live 15 minutes or longer 
His interest in this subject led him to carry on 
experiments to determine the possibilities of 
removal of an embolus lodged in the pul- 
monary artery He reported his work before 
the Versa mmlung deutscher naturforscher und 
Aerzte in Dresden m 1907 

Trendelenburg’s first work was earned out 
on cadavers, through a great flap on the left 
thorax The pericardium was exposed by a 
wide pleural incision and was opened widely 
A 50 cubic centimeter syringe was prepared 
with a two-way valve -which was fitted to a 
cannula through an obturator with a lateral 
damp Two sutures were placed about 1 
centimeter apart in the wall of the conus 
artenosus at a point 1 to 2 centimeters to the 
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right of the wlcoj longitudinalis interior and 
about 4 centimeter* away from the lemihiaar 
valve. A puncture wound wma made In the 
wall between the two future*, with a pointed 
knife and the wound dilated about y, ceatl 
meter The canrmla wa» inserted through the 
wound and into the conua arteriotua and the 
opening of the pulmonary artery The loose 
embolus wu then locked out into the syringe 
and forced out through a lateral connection 
at the end of which wm* a amaH wire basket 
to catch the embolus. 

With the emboha floating In the \esad in 
water In the cadaver the emboln* could be 
caught with great agility when the heart was 
In experimental anlmala thia wu more 
difficult. Hirudin In aalt solution was used h 
the beginning of the operation to facilitate the 
passage of Wood In the apparatus, no cn*n- 
mait however being made as to ita effec 


At the lame tune be reported a trial of thia 
operation on a 61 year old woman with a car 
cmama of the cofon. At operation a dense 
adhesion was found between the pericardium 


and the heart ao that the heart could not be 
expoaeiL In trying to free the adbedons * 
profuse hemorrhage occurred and Hi^th 
followed. After d ea th, a 10 centimeter long, 
fi n ger fixed emboln* was found In the left 
pleural apace. 

Laewen and Seven, two of Trendelen- 
burg'* linden ts, took up the experrmental 
fide of thi* problem, and In 1908 reported 
thefr results. They concluded th»t rabbfts 
withstood complete i nt erruption of the dr 
culatlon for 1 minute without irreparable 
d a m age, but with compreanon longer than 
urinates the great majority of the animals 
succumbed. By the use of artificial oxygen 
respiration, heart mamge, and adrenalin they 
were able to get a return of heart function 
after coostricoon of tha pulmonary artery 
and aorta for as long as 7 or 8 minute* but 
they found Irreparable damages in the brain 
and were unable to obtain function from the 
respiratory center A partial compTeuion for 
10 minute* preliminary to constriction bad do 
apparent etiect- 

From later experiment* by Trendelenburg 
(35) it wu concluded that it wa* much better 
to indse the pulmonary artery and remove 
the embolus than to attempt removal by 
auction. In 1908, be recommended the use of 
special forceps for removal of the embolus 
and a special artery damp for docore of the 
vessel 


The operative procedure which was adopted 
and rernmmended by Trendelenburg (15) was 
to make a T -shaped indsion abort] the left 
border of the sternum and laterally over the 
lower bonier of the second rib The second 


rib was resected thus Immediately expoang 
the pleura, the coital cartilage bang icdiooea 
doae to the fteraum He advised the Ugitloo 
of tha internal mammary artery before pro- 
ceeding farther By Indrera in the pleura, the 
pericardium was exposed and then widely 
opened The Trendelenburg found was then 
pajaed around tho pulmonary artery and 
aorta through the tram verse sinus of the heart 
and the rubber tube attached by means of a 
dip after which the tube was drawn into plsca. 
The tube was then used for a constnetnre of 
the great vessels while the pulmonary artery 
was incised and the embolus, located In the 
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pulmonary artery proper or m either the right 
or left branches, was extracted 

From the time Trendelenburg reported his 
first attempt at removal of a pulmonary 
embolus in the human in 190S until 1923 
there were, according to Eichelter, 20 failures 
with the original Trendelenburg method 
(Capelle, Krueger, Kuettner, Laewen, Ranzt, 
Rehn,Sauerbruch,H H Schmid, Schumacher, 
Sievers, and Trendelenburg) before the first 
permanent cure was reported These results 
served to show the possibilities of the operation 
and the technical difficulties A few cases 
survived the operation for longer periods but a 
successful outcome had not yet been reported 
Sievers had one patient survive embolectomy 
for x 5 hours and Trendelenburg (36) had one 
patient live for 37 hours after operation who 
died of a hemorrhage from the internal mam- 
mary artery Both of these patients were 
treated m 1908 Schumacher, in Sauerbruch’s 
dime, had a case in which patient hved 50 
hours and Krueger had a patient who hved 5 
days after operation to die of pneumonia It 
remained for Kirschner, one of Trendelenburg’s 
pupils, to report the first successful case m 
1924 

Kirschner used the Trendelenburg tech- 
nique and was able to report the only success- 
ful case to the present date in which this 
method was used A W Meyer (21) in 1926 
operated upon a patient using the original 
technique but he was unable to save the 
patient After dissections and experiments he 
pointed out a new technique which was 
designed to overcome some of the difficulties 
in the older method Meyer (21) pointed out 
three factors in Trendelenburg’s method which 
served to hinder or defeat the operation and 
which he proposed to avoid These factors 
are as follows 

(1) The opening of the pleura implies the infliction 
of a stupendous shock upon the already injured 
heart, (3) the Trendelenburg sounds and clip must 
be improved , and (3) the strangulaUon period 
of 45 seconds caused by the introduction of the rub- 
ber tube around the great vessels puts too much 
strain upon the already laboring and dilated heart 
(a sound heart may be able to withstand this period) 
and this period of strangulation evidently induces a 
paralysis of the respiratory centers which becomes 
irreparable 


The shock added because of a pneumo- 
thorax Meyer forestalled by an extrapleural 
approach which was secured by a -wider ex- 
posure and pleural reflection m the region of 
the "triangle of safety” He had a sound 
made which was smaller and a pulmonary 
artery clip made shorter and narrower and 
covered with gauze instead of rubber The 
strangulation time of 45 seconds was cut down 
by digital compression of the slit in the pul- 
monary artery after shorter intervals of work 

The technique of the A W Meyer modifica- 
tion of Trendelenburg’s operation I will give 
in detail as he has given it 

Smce one is operating upon the dying, the opera- 
tion is almost bloodless The second and third rib 
must be laid bare with swift, large strokes of the scal- 
pel- These ribs must be freed from periosteum and 
pleura quickly but very cautiously The operator 
now gently pushes away the mammary artery and 
the pleura The forefinger of the right hand is in- 
serted to enter by way of the lower medial angle 
partly under the breast bone and the operator’s hand 
gently feels its way under the insertion of the fourth 
nb The pericardium, shining white and partly cov- 
ered with fat, is plainly in view Incision with the 
knife is followed by a flood of pericardial fluid The 
pericardial cavity is laid open by introducing cau- 
tiously and energetically both forefingers which are 
spread out Thus the pleura is pushed still farther 
out of place, and the pericardial cavity can be opened 
to a surprising extent 

The next step is the insertion of my modified 
Trendelenburg sound and the placing of the rubber 
tube around the artery On the cadaver one may be 
in doubt as to which is aorta and which is pulmonary 
artery In the living, or rather the dying, body there 
can be no doubt the aorta lies hidden and the pui- 
monarj artery, swollen and pulseless, is at once 
visible The Trendelenburg rubber tube is useful, as 
we shall presently see, not so much m strangling the 
vessels as m bringing the large vessels out of the 
depths, which may be considerable m the case of fat 
patients, so that they can be better observed. The 
pulmonary artery is incised, the tube being held 
lower A quantity of blackish blood rushes out 
Emboli, which may come from the heart, are also 
flooded out Greater tension is now applied to the 
rubber tube Forceps are placed in the right pul- 
monary branch, and the Trendelenburg embolus for- 
ceps is now almost horizontal If the right branch is 
found to be free of emboli, a triple investigation 
suffices, then the incision in the pulmonary artery is 
grasped with the thumb and forefinger of the left 
hand and is pressed together The tube at once be 
comes absolutely relaxed The blood is allowed to 
flow through the pulmonary artery for a few seconds, 
when, for the first tune, the tube is fairlj energeti- 
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cafly ttihiewed, and u almcai Tertieal, (ripti pcne- 
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There have been a total of 51 mrgeoca, all 
bot one of whom have worked In European 
dlnica, wbo have performed the Trodden 
bur* operation a total of 131 time* with 19 
patient* who have survived the operation and 
g who have been discharged cmra. 

The work of A. W Meyer (with hi* modi- 
fication of the Trendelenburg technique) cave 
a great Impetus to the work In thla held to 
that 13s *udi operation* have been reported 
to date, only 35 of which were done before 
the ute of the Meyer modified technique 
Ei chel ter H*ta 1 *y of tbete caact operated npoo 
up to 193* giving the surgeon and the re*ulta 
Two additional case* have been reported by 
Griswold in this country and more r ec ently 
C ntlrr and hi* aiaodates have operated upon 


and reported 7 caaea In which anbolectoiny 
h** been performed. In 193* Meyer (*3) wai 
able to report hit fourth successful exnbo- 
lectomy out of 16 reported cate*. Nystrom haa 
made contribution* to tin* procedure hr 
modification of the instrument* used pre- 
viously and cota traction of a triple tuction 
apparatus. He modified the Trendelenburg 
*otmd of Meyer to that the tube when dipped 
into the sound would not dip out as tome 
operator* had experienced and he also ha» 
modified the pulmonary artery forceps. Ny 
strom used hi* suction apparatus su ccej a 
fully In extraction of large oota which couid 
not be readily removed with the forcepa. 
Meyer (aa) ha* recently uted a damp for 
h o l di ng the pulmonary artery that ti angu 
la ted. 

THE FJtODIXU 

In the present method of performing pub 
mo nary e mb olectomy the duration of coo- 
itrlction moat be to brief a* to be a tenou* 
handica p . The remit* of too prolonged con- 
striction have been marked by deterioration 
In the vital center* of the brain. It ha* been 
rather generally accepted that these det trior* 
tion* In the vital center* are due to ischemia. 

The original concept of this problem wa* 
based on the fact that when the arterial blood 
supply to a part Ii Interrupted or seriously Im- 
paired the viability of the affected part Is 
greatly dependent upon the amount at blood 
which can be retained In the vascular bed. 
The first observation 00 thb point was made 
by Sir George Makms, about 1913 from his 
experience In the Boer War when he noted the 
occurrence of a high percentage of gangrene 
when proximal Ugation wa* done for arterio- 
venous aneurism* or aneurlsaal varied while 
quadruple ligation *nd rrrltim of the aneu- 
rism wa* foUowed by good result*. In 1913 
W A Oppel reported marked improvement 
In 6 case* of *cnlle gangrene In which he 
lipied the popliteal vein In 1917 Van Kend 
alter doing some animal experiment*, recom- 
mended conc omi tant vein ugation to retain 
the blood supply In longer contact with the 
tiasuea- McNealy noted circulatory Im- 
provement in threatened gangrene of the 
extremities following main van ngatioo. Some 
o i the patient* showed only temporary to- 
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provement but there occurred a noticeable 
decrease in pain and paresthesias following 
operation 

It seemed a logical hypothesis that an inter- 
ruption of the circulation by constriction of 
the great vessels of the heart on the venous 
side would cause a stasis in the vascular bed 
of the medullary and higher centers and thus 
protect the most vulnerable spot when the 
circulation is completely interrupted Death 
of the respiratory center has been demon- 
strated in the case of embolectomy done by 
Nystrom who was able to get a heart beat for 
7 minutes following constriction, but respira- 
tion was never resumed Ranzi had a similar 
case with the heart beat lasting for 40 minutes 
Kirschner was able to get a heart beat for 2 
hours with artificial respiration but with 
complete failure of the respiratory center 

The classical experiments of Laewen and 
Sievers have shown that the heart can with- 
stand blocking of the circulation for longer 
periods than the brain and medullary centers 
The example of the effect on the brain as 
shown by Kirschner’s successful embolectomy 
may be cited Following the operation the 
patient was alternately delirious and comatose 
for 4 days before regaining consciousness In 
Crafoord’s first successful case the patient 
was unconscious for several hours, was cold 
and clammy, and for 2 days lay in a shock-like 
condition with complete amaurosis and was at 
times delirious On the third day her sight 
returned and no cerebral symptoms followed 

An attempt was made to demonstrate a 
prolonged viability and more rapid resump- 
tion of activity of the medullary centers by 
developing a practical method of constriction 
of the supenor vena cava By the retention 
of venous blood m the brain, which we know 
to have a prolonged nourishing effect, it was 
hoped a better circulatory balance could be 
maintained during the penod of interruption 
of circulation 

It is interesting to note that venous blood 
returned from the brain has a much higher 
oxygen reserve than does venous blood re- 
turned from the limbs The nourishing effect 
from maintaining venous blood in contact 
with the tissues would accordingly be most 
effective in the brain Howell has gathered 


varying reports concerning the oxygen con- 
tent in volumes per cent of blood m arterial 
and venous states but gives them as 



Vols. per cent 

Artenal blood 

20 

Venous blood 

12 

Venous blood from limbs (femoral) 

6 34 

Venous blood from brain (torcular) 

13 49 


In certain anemic persons the oxygen capac- 
ity of blood may be as low as 6 to 7 per cent, 
owing to the reduction in the amount of 
hemoglobin If the tissues take up 5 5 vol- 
umes per cent of oxygen, the blood enters the 
veins in a state of almost complete oxygen un- 
saturation The large oxygen reserve in nor- 
mal blood available to the respiratory center 
if the blood may be kept in contact with it 
during the time of suspended animation, 
should have a beneficial influence on its 
viability 

One might question the explanation of the 
failure of the respiratory center on the basis 
of ischemia when one considers the fact that 
it is easy to demonstrate early dilatation of 
the right auncle following occlusion of the 
pulmonary artery One would reasonably 
conclude that such evident dilatation of the 
nght auncle would produce sufficient passive 
congestion m the supenor vena cava to insure 
against early ischemic changes 

It is probably not inconsistent to suggest 
that this apparent discrepancy can be ex- 
plained by assuming that the infenor vena 
cava will accommodate so large a proportion 
of the total blood volume without matenal 
increase in its intravascular pressure that the 
supenor vena cava will not reach a state of 
sufficient pressure to insure widespread resist- 
ance to the rapid emptying of the minute 
artenal capillanes until irreparable damages 
to such centers as the respiratory center have 
resulted 

A further explanation of the inadequacy of 
the back pressure m the supenor vena cava is 
based on the fact that the hydrostatic pres- 
sure necessary to dilate the auncle with its 
very thin wall is not adequate to produce 
sufficient mtracaval pressure to insure its 
retrograde distnbution through lumen de- 
creasing tubes to the capillary bed This is in 
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accord with the principle* of the hydraulic 
grtxBcnt (*a) 

From thii we may Infer that taro important 
porpoae* may be aarrecf by ocdadinztfxYeiu. 
ay* at iti entrance into the amide. Hot, 
the auntie w 21 ba reErrcd from it* dutentfing 
prewture, and second, each vena cava will be 
individually bolaled and occluded to tlx eM 
that it» retrograde ailing will more rapidly 
and completely retard the emptying of the 
arterial capfflarka. 

Wfth the feat experiment* which were per 
fanned, it ww obriota that, with present 
method* of a>a*f notion of the pulmonary 
artery and aorta, there are several tertcxi* 
h an tfi capa, the result* of which might vrdi be 
overcome if it were powdhlc to Interrupt ah 
circulation on the venous aide in contrast to 
the blockage on the arterial aide of the heart 

The moat obvious intuit at first apparent i* 
the eDOnaoo* detention of the right heart 
which occur* with the application of a tem- 
porary ffntoro UJ the pulmooary artery and 
aorta. The heart dilate* rapidly when auch a 
constrictor 1 * applied. The rate Increase* at 
first the force 1* greater- the heart teem* to 
chum the blood and with each beat grow* 
larger The detention of the right ventricle 
and auricle then occur*, thu* filling them to an 
eoannoui die with dilatation of the vewe 
cane. Extra ayatole* appear and the rhythm 
•Don beootnrw very Irregular Gradually the 
force of the contraction* weaken, the rate 
alow*, and the heart atop* In complete dias- 
tole. 

The amount of force necessary to hold a 
constrictor on there vead* agalntf. the heart 
action of a normal dog i* serpriringty great 
Ju*t a* in any other muscle which ha* become 
fatigued by it* contraction*, thii point l* 
readied much aooner in the rousde which 1* 
stretched. The recovery phase of a fatigued 
muscle U greatly prolonged by continued 
effort* at contraction. Fhy*iolo©cally aawa* 
fir*t abown by BowcEtdi, ae know that the 
contraction* of the heart mu*de are alway* 
maximal- They will be more quickly ex 
hautted against an ointrucikxi than a skeletal 
mmde which doe* not alway* respond with 
it* greateit effort. tt e w ould expect to bnd 
that the heart mn*de which had been ex 


ham ted by *och a method would respond 
poorly to stimuli It aeemod logical, therefore, 
to propound that obstruction to the venou* 
return to the right heart would prevent the 
extreme exhaustion of th* myocardium u 
deacribed and allow the normnl rhythm ol the 
heart to continue. Thl* should favor the 
prompt recovery of the normal hmt 

The phydologfcxl effect of dates lion of Ox 
right auricle was first shown la part by the 
work of GukxSV in dividing the auridc cf the 
turtle heart into *tripa and then daaocstm 
lug that stretching oi the auricular mined* 
tore greatly *krw* and finally Inhibit* the con 
ducowi of an impulse from the rfno-auriculir 
to the atrioventncular node. 

More re ce n t ly Lundy and WoodruiT hire 
dearly demonstrated the effect cf right 
auricular detention by interring a balloon 
into the auricle and distending the balloon 
under controlled prewmre. They demon- 
strated that with Intra-auricnlar pressure* of 
15 to 6o miffimrteri of mercury there wa* a 
gradual lengthening of the P R. Interval from 
008 second to o * second. A period of n 
heart block, e*tahC*bmcnt of an Independent 
ventricular rhythm and finally complete sup- 
pression of the P wave occur*. 

After release of the Intra au ricu lar pressure 
there wn* a gradual return to the control 
type of ainu* rhythm with Qcrnn*l P R. 
Interval*. 

Any increared auricular prewjre directly 
affect* the tranamladon ol Impulse* irocn the 
dno-amknlar ood* to the auricular ventricu- 
lar node through the media of the auricular 
musculature. It would seem logical therefore, 
that the degree oi cardiac Irregularity will be 
directly procorriooal to the extent and dura 
tkm 01 cardiac, detention. Any prolongation 
of this In teri erring mechanism wifi un- 
doubtedly prolong the time oi recovery 

To obatruct the vene c*vx would not oedv 
prevent an Increase in the distention which 
had already occurred from interference with 
egress through the pulmonary artery pwrtisily 
occluded by an exobolu* but following Indwcm 
ol the pulmonary artery there wotia txctn * 
relief of right heart duteatkm Thl* rtM 
ihouki facilitate the return ol right heart 
musculature to a morn normal potential- 
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Fig 2 Schematic drawings of stages m the development of the human heart 
\ (\ftcr Mall), * o millimeters. B and C (After His), 2 2 millimeters and 3 
millimeters. (From Arey’s Developmental Anatomy Courtesy, W B Saunders 
Company ) 


This hypothesis is supported by the distention 
experiments of Lundy and Woodruff 
After holding a constrictor around the two 
great artenes and realizing the pull necessary 
to stop the blood flow from an actively beating 
heart, it is easy to understand why the lntima 
of the pulmonary artery and even the pul- 
monary artery itself has ruptured in certain 
cases in doing a pulmonary embolectomy 
When the heart action has been strong this 
has happened in cases operated upon by 
Nystrom and also by Sauerbruch, the result 
being a subsequent thrombosis of the pul- 
monary artery and loss of the patient, or an 
uncontrollable hemorrhage from rupture of the 
artery Such fatal results from otherwise suc- 
cessful cases would be unnecessary if it were 
possible to apply constriction on the venous 
side of the heart where the lightest force might 
control the flow of blood without danger to 
the vessels or the heart from pressure of the 
constriction 

Therefore it was concluded that if a method 
could be demonstrated whereby the interrup- 
tion of the circulation might be made on the 
venous side of the heart we might expect the 
following results 

1 The time of interruption of the circula- 
tion might be safely prolonged 

2 Irreparable damages of the heart and 
brain should occur less frequently 

3 Distention of the right heart which oc- 
curs from obstruction of the pulmonary artery 
would be relieved 

4 Heart block or the arrhythmias occur- 
ring from nght auricular distention could be 
avoided 


5 Following incision of the pulmonary ar- 
tery m doing an embolectomy, the nght heart 
distention could be relieved and the normal 
cardiac rhy thm be continued or regamed 

6 Recovery time for resumption of heart 
function following constnction should be re- 
duced 

7 The danger of rupture of the pulmonary 
artery would be avoided 

EMBRYOLOGY OF THE HEART 

The embryological development of the heart 
is of particular interest in this problem To 
know the route of development by which the 
sino-auncular node comes to its final location 
will perhaps more clearly visualize for us the 
reason for interference in the conduction 
mechanism which occurs from distention of 
the nght auncle The evagination of the 
aortic bulb to form the ventral aorta and the 
pulmonary artery from a common ongm also 
shows us why the transverse sinus comes to 
be so conveniently located m relation to our 
particular problem. Therefore we will con- 
sider the embryology of the heart in some de- 
tail 

As given to us by Arey’s Developmental 
Anatomy the heart of the lower fishes and 
Amphibians develops directly wi thin the ven- 
tral mesentery of the foregut, and the mes- 
enchymal cells differentiate directly into endo- 
myo and epicardial layers Early heart devel- 
opment m lower forms such as fishes, reptiles, 
and birds is more complex 

The mesodermal elements very early appear 
between entoderm and splan chni c mesoderm 
and the elements arrange themselves into two 
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thin willed endothelial tube*, which toon fuse 
and develop * done! and ventral mesenteric 
attachment. The ventral mc*eatemi attach- 
ment presently disappear* and the heart b left 
suspended In a pericardial cha mb er by a tern 
potary dorsal mmocardium which u lou belore 
the heart develop* greatly The endothelial 
tube form* the endocardium the splanchnic 
mesoderm later give* me to the eptcardiom 
and myocardium Thu type of heart show* 
three region* (0 the atnnra which receive* 
blood /ram the primitive veins (ri the ven- 
tricle (3) the bull) from which b ft en off the 
ventral aorta and the pulmonary artery 
Mammalian and human he*ru alao develop 
aa t»0 tubular cavitle* which unite Aa the 


cardiac tube grows tnoru rapidly than the 
pericardial cavity In which it Be*, it bend* to 
the right, throwing the bulb and the thick 
walled ventricular limb Into a U-shaped loop, 
A fourth region b now distinguishable, the 
sinus venosos The two boon of the sinus 
vmosua soon become very unequal in sbfc, 
the right side becoming very Urge and the 
left very small, due to the shift in flow of 
venous blood through the liver TWs occurs 
by the time the embryo is 6 weeks old. 

The sbna vcoosus opens Into the right 
dorsal wall of the atrium and then foOols a 
growth of the atrium laterally to the right 
and the W t In two sacculation! which are later 
to become right and left atria. 
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The bulb and ventricular limbs fuse to one 
cavity and in the 5 millimeter or 5 weeks old 
embryo, the heart is composed of three un- 
divided chambers (1) sinus venosus, (2) bi- 
laterally dilated atria, (3) primitive undivided 
ventricle The three-chambered heart is de- 
veloped in adult fishes but in birds and mam- 
mals a four-chambered heart is developed in 
which venous blood circulates on the right 
side and arterial blood on the left side 
The heart of an embryo of 2 months has 
attained its general structural characteris- 
tics 

There remain four important steps to the 
formation of the human heart (1) complete 
division of the atnum and ventricle into right 
and left sided chambers, (2) the incorporation 
of the sinus venosus mto the walls of the right 
atnum, (3) the longitudinal division of thebulb 
and its distal continuation, the truncus ar- 
tenosus mto the pulmonary artery and aorta, 
(4) the development of the semilunar and 
atnoventncular valves 
The second and third changes, as listed, 
are of interest to us in our particular problem 
In embryos of 6 to 8 weeks, the atna increase 
rapidly m size and the lagging nght horn of 
the sinus venosus is taken up mto the wall of 
the nght atnum By this absorption, the su- 
perior vena cava of necessity drams directly 
mto the cephahc wall of the atrium and the 
infenor vena cava mto its caudal wall 
'Pulsations in the human heart begin to 
appear at about the end of the third week, 
according to Simpkins, the sequence of con- 
traction proceeding from the sinus to the 
primitive atnum The first pulsation of the 
human heart has never been observed, but it 
probably begins very much as it does m the 
chicken, in which the initial pulsations occur 
as little tremors or jerks irregular at first and 
then settling down to a rhythmical pulsa- 
tion 

The site of the pace-maker in the embryo 
heart has remained in the region of the sinus 
venosus from the time of the first pnmitive 
beats and does so as long as the normal heart 
mechanism persists The relative position has 
shifted only in relation to the developing por- 
tions of the heart The sinus or sino-auncular 
node finally comes to be situated at the junc- 


tion of the superior vena cava and the free 
border of the right auricular appendage and 
extends down along the sulcus terminahs for 
a distance of 2 centimeters The node is 2 
millimeters in width and has a special arterial 
supply, which breaks up mto a fine capillary 
network of nerve cells and fibers forming the 
excitor relay from the vagus nerve Excitor 
fibers of the sympathetic are also present 

The mode of spread of the cardiac impulse 
has been worked out by studies of electrical 
variation in the beating heart As the im- 
pulse is set up in the sino-auncular node it 
spreads out uniformly over the walls of both 
auricles, as when a stone is thrown mto a 
pond and the waves spread concentrically 

The development of the pulmonary artery 
and aorta continues from the aortic bulb 
(which includes the truncus artenosus) m the 
5 millimeter embryo from bilateral thicken- 
ings which appear in the lumen of the aortic 
bulb These thickenings meet and fuse to 
form two vessels, a dorsally placed aorta and 
a ventrally placed pulmonary artery At the 
same time the interventricular septum is 
formed so that with a slight clockwise rota- 
tion which takes place the pulmonary artery 
unites with the right ventricle and the aorta 
unites with the left ventricle 

Smce the pulmonary artery and aorta have 
a common embryological origin from the 
aortic bulb we find them m a common com- 
plete sheath of the visceral layer of the serous 
pericardium for a short distance, where the 
visceral layer was attached and made a com- 
pensatory growth with the development of the 
aortic bulb 

When the pericardium is opened from the 
front it is then found possible to pass the 
fingers or instruments behind these vessels in 
front of the atna through what is called the 
great transverse sinus This is formed by 
reason of the reflection of panetal pericardium 
to envelop the heart 

MATERIAXS AND METHODS 

Three groups of animals were studied in 
this work In the first group were 4 dogs each 
of which was operated upon and a constrictor 
apphed to its pulmonary artery and aorta 
after the method of Trendelenburg This was 
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RESULTS OF EXPERIMENTS AND OBSERVATIONS 
In the following pages are appended the 
protocols of the animals which were used for 
the operative and experimental work on this 
problem 

Dog 1 A white spotted short haired male setter, 
weighing 38 pounds was used for this experiment 
A normal tracing after inserting cannulas showed a 
rate of 102, with a blood pressure of 50 millimeters’ 
mercury After the chest was opened under artificial 
respiration the blood pressure was 56 millimeters 
and the pulse 162 

During the placing of a constrictor, there was con- 
siderable manipulation necessary, with a rise in 
blood pressure to 77 millimeters with a gradual fall 
to 61 millimeters over a period of 1 minute and 10 
seconds 

When the constrictor was applied, there was an 
immediate fall in blood pressure to n millimeters of 
mercury and a rise of the venous pressure of 6 milli- 
meters There followed a gradual drop in arterial 
pressure during a period of 30 seconds’ constriction 
to s 5 millimeters and on release of pressure an ad- 
ditional drop to 3 $ millimeters for about 2 seconds 
There was no cessation of regular beating but the 
rapidity of distention of the heart and the force of 
contraction was surprising There was especially 
great distention of the right heart The corneal re- 
flexes remained normal and the dog had no convul 
sions. The coronary vessels showed an enormous dis- 
tention with increased tortuosity 

Following release of constriction, the heart con- 
tinued with its regular rhythm and with the first full 
contraction the blood pressure rose from 35 to rS 
millimeters With a regular rate of 132, there was a 
gradual nse m pressure to 70 millimeters It should 
be pointed out that this return to normal is much 
slower than the return of the normal or even of this 
dog (No 1 A), when constriction was applied to the 
afferent vessels 

The chest wall was closed m layers, it being im- 
possible to close the pleura As the last sutures were 
put in place, the lungs were distended by positive 
pressure to fill the chest and expel all the air pos- 
sible Following closure artificial respiration was 
stopped and, after 43 seconds, the dog began breath- 
ing normally, save for some increased use of the ac- 
cessory muscles, then it became regular, short and 
labored Puke was 154 but of fair quality Sheets 
and heat were applied for a short time, after which 
the animal was covered and placed in a cage In the 
cage the dog appeared to be m mild shock with a 
pulse of 164 and thready He reacted from the anes- 
thetic. 

On August s, 1933, he was up in the cage, appeared 
lamy comfortable, and was friendly He ate M can 
of dog-meat with good appetite, and drank some 
water His respiratory' movements and panting were 
apparently normal There was a slight semipurulent 
discharge from the left eye. 



Fig 4. Dog 1 Kymograptoc tracing showing the slow 
recovery time of the normal heart when constricted by the 
Trendelenburg method for only 30 seconds. Compare with 
Figure 7 

The dog remained well except for a hematoma 
which formed at the cephalic end of the wound which 
was drained August 11, 1933, and which continued 
to dram for about 2 weeks He lost 6 pounds in 
weight, weighing 31 yi pounds on August 14, 1933 
This dog was kept and a second operation performed 
December 13, 1933 

Dog 5 A brown long haired female dog weighing 
34K pounds was used in this experiment Constric- 
tion was applied to the pulmonary' artery and aorta, 
and an ineffectual attempt was made to control the 
incoming flow of blood to the auncle by digital com- 
pression With application of the constrictor, the 
heart action became forceful, increased in rate, and 
with each full powerful beat dilated noticeably The 
heart continued with a regular rhythm for 1 minute 
and 20 seconds, then a few extra systoles appeared 
From this time on the force of contraction became 
weaker with each beat and seemed inversely propor- 
tionate to the amount of dilatation. Constriction 
was held effectively as checked by' the manometer 
for 3 minutes, during the latter part of which the 
heart was greatly dilated and contractions feeble 
Seventy seconds after release of the constrictor, 
ventricular contractions ceased and the heart dis- 
tended to its greatest capacity and the musculature 
remained perfectly flaccid. Five minims of adre- 
nalin (hydrochloride) was given in the nght ventricle 
with no evident effect One cubic centimeter more 
of adrenalin was given into the base of the aorta and 
almost immediately ventricular fibrillation was seen 
to start in the nght ventricle and spread over the 
whole ventricular musculature Following a post- 
mortem examination of this animal, I felt that by 
digital compression the nght auncle could be com- 
pressed so as to pre\ ent return flow of blood to the 
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bract from lit* tm* cava It wg/d oirrioos that 
tb* dtremw dilatation with th* strain of sirctcMag 
dl tie mnsculalur* mad* racsoisiloa alter coo* 
strictloe difficult, if not bapo**lhl*. 

D*t 6 A larg* brer** aocgrd femal* weighing 
$M pmmda was used for thU experiment wMch 1 u 
conducted with th* usual set-up tod with cuo- 
strictor around th* pulmonary artery and tort* 
through th* traumaae knoa. Digital coraproaioo 
of the right » wrick *11 mad* with th* amide 
beta ce» to* extended index and middle fingrri by ad- 
duction d the farter* t tb* um tin* u the coo 
lirklioa of arten** Th* cunwtrictioo o I the pri- 
roooary artery and tort* *11 held foe minutes and 
40 seconds total tune. I n» determined to Hop con- 
striction abort of * lethal tint* for th* dog. With 
constriction o* and coror*-«**Joc d !h* amide, there 
\ r qm r - d t b* no k** du t * 1 1 too thao without com- 
pcemktL The pupd* dJttod at 3 tew od* tad tt 
t jj seconds *crc wkUir dilated Corneal rc&aa* 
faded it t « aococJa. At $3 the animal had oo« 
mid connusiuo followed by socood sefxurs of 
about the same tjp*. 

Th* heart iu bearing w ft h good fore* f* spite of 
the dilatation after minute* constriction, although 
th* rhythm a M went hat Irregular Th* right heart 
wa* mon dilated than the kit, th* Bo* of th* Inter 
rentrlcular septum being plainly seen. It was frit 
that constriction could lie sakly carried karri . At 
» minute* and 3 fwcooda, contraction* became 
ra filly wwaler and quite irregular with a j heart 
block. At adratet and 40 second a, the reauides 
ceased to contract and as toon as the cocstridor »aa 
rriwased ftheflia tioa was soon ore r the right ran! riels 
which spread rapaefly to both retttnde* 

D*t j A Ian* mongrel mals dog weighing 4< 
poonda <u used for tils experiment. The trail 
set-up of ppaxalua was used sad a constrictor eras 
pl»r»d aiuurxi tb* pulmonary artery and aorta 
through th* tnnrrtne dm* An aUsmpt was 
m«fV to put digital cocnpreoion oo th* right arid* 
to ta err an t th* dilatation of the right hsait but with- 
ooterident efUct. A noroal hiood pewaura Uadng 
showed th* prtatai* to be mfUmelci* o l mercery 
and alter opening the ch**t and p lac ing th* coa- 
jtrlctofi, the prrasurr a as 3 mtTlicnetera This was 
a greater faD tn prs*wure than >u owwlly secs Th* 
yeaoa* p we re failed to register 

Ccmatcktluo was held foe a rm an tea with th* nanal 
■fflwfttnn <J th* heart which ascaBy occur* foDow- 
(r t th* first miflut* of set le* bearing whan coo- 
stnetoc b tpp&d to th* great artarle* Th* arterial 
pcewar* mad* gradual fall to 4 mfffl me ter laref 
1* it seconds, after which folio ed a period ol 3 
seconds In which a high puke prroure was proud 
Tb* rata during thi* period »t* 74 rhythm rcgnlsr 
Xh* heart apparently mad* noemai recovery 

Much to my impose, whC* th* cheat *U being 
ckwed, th* heart w u seen to b* 1a u*t*o<T*niricu- 
kr TUs time was estimated t b* sh«it 

C mlnntf* alto the dm* of the mmaU obtomoko 
to drcnlltlcal. 


D*t» A mwfinr* sliwl black and fcfow* tnrwgral 
dog, weighing ai pounds, waa used lot rid* erpcii- 
raeni, A normal kymograph tracing shoaeJtfw Seed 
Pt w a wr r a to be jr auffimctoa mercury with a rata of 
S4- After tt* chest iu opened aod the coortricu* 
placed about tb* pubaoeiary artery and soeta, 
aecond tape was placed about tbe mperioc ini cstv 
This was don* by opening the right plnjia sad (aw- 
ing a threaded dull aseumm n**dk through Ik 
pleura into th* posterior umfliiring »M 
one end ol the tape out t th* kit of th* saperkr 
Ttn* can. Const rVrtioc as than applied to th* pel- 
moewry artery aoeta, aod wtperloe naa can ilmnb 
taneously to step all drcnlatkai for j raise t a 

Tb* heart was nry actira for 1 rnlnsl*, beatiag 
aildJy with fuD po* trial strole* and with what ap- 
peared to b* an occasional extra systole. Tbs pupib 
wen ddatnd well at 45 seccmds sod t r miaaie, 
dilatation was complete. At ml* to* aoi **c 
oods, tb* «nl«t*l staged a mfU cootwIsIoh fofkwwl 
la mawlm 0 and 5 Mcoods apart by four bird 
arisurts. Th* fore* ccrtwry to hold tb* arterial 
circulation for tb* first j rainut* was my groat, 
after which th* force of th* contraction! ksacntd and 
th* heart began to chlaU, at first slowly and the* u 
th* rate began to ilow cHUtatkm booro* ctrow 
At minute* and 4A secoada, tb* beating ceased. 
Tb* Ttooua pro*urc made gradual tie* for V, miw 
ute* dnnog constriction to Ltrri of p nuIBactm 
Where It rwnalned nntrl rtkese, ntept for thori*** 
occasioned by the cotrruWTe aeirurt* After 3 aun- 
!o* ol co ft stri ct loo, prosur* was slowly rekased and 
fcehl* cardiac conbactloa* began Immediatdy— at 
tret 00* boat ercry 3 to 4 mcaod*, then, taking 00 as 
Irregular rhy thru adh txxrkratki* ol th* rate and ** 
incrrwslng faro, tbe heart came to normal dt* and 
rat* Iu about j aecood* Th* rat* and fora with 
regular rhythm then continued to rrs* to exceed arr 
mil, that gradually Rowed to a rat* of 04 after a 1 
mimUa, so second period. 

Th* pericardium was do**d loo**fy and ti* chest 
ia t*Nera with do sltrmpt mad* to cloa* the plorrv 
Artlboal reaplratkm was stopped alter th* chrwt u 
dewed and the dog began shallow regular itsplratka* 
3 »*cood* laior 

Tbe following day th* dog looked wafl, ate *c*a* 
finely ground meat, and drank Uttl* mCk. Ho »u 
up hi th* ago and fnemfly Th* tHrd day sfto 
cptratk* h* was Hstk**, hot, and did nc* driox. Tto 
fallowing mcmiag b* was dead. 

Antcpry showed cufl*p*e a { both hup with *° 
air co ct tml ag riaaoe asnpt at lb* ngbl epper klr. 
Tb* pericardium was ml dlitaaded betaaae it 
cfcwed loo**ly th* *erou* sorisc* was msooak but 
dofl. 

Dtt 3 A long hexrwd black and wUt* uwop* 
lamal* do* wogmng 3 K pounds was u*od I* ri - * 
experiment TI»* tot np of pparatua and apocat** 
was mad* a* iu* beeo dtwenbod and coaitrfctot* 
wow placed around tb* pulmonary artery »»d »ort* 
ami ttw superior Sana cars A normal prea*ur* toe 
1** showed tbe arterial pt wux t was 6$ udBiartea 
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before tlie cheat was opened After the constrictors 
were in place the pressure millimeters 

Constriction was apptied for 3 minutes Heart 
action was strong and regular with some dilatation 
for 1 Ei minutes, and then followed marked dilata- 
tion, arrhvthmia, gradual slowing and loss of force of 
contraction Ihe ventricles stopjKd belting after 
2 55 seconds of constriction Irom exhaustion in beat- 
ing against the obstruction the heart bung apjiar 
cnlh stretched to Us greatest eapacile while the 
auricles continued with a regular rhwhm During 
constriction, the arterial ami venous pressure's 
equalized and alter 1 ' 1 minutes showed equal levels, 
according to measurements, varving from 0 to q 
millimeters of pressure 

On release of constriction the ventricles made a 
few feeble beats for 15 seconds and then stopped 
Dilatation was extreme Cardiac massage was tried 
without response Vdrcnalin o 5 cubic centimeter 
was injected into the root of the aorta without 
effect. One cubic centimeter of adrenalin was then 
injected into the right ventricle which w is followed 
bv a wildlv violent response Ihe manometer was 
pushed off the drum and blood was forced all the wa> 
through the manometer tubing and part of the mer- 
cury pu-hed out of the manometer Ihe tracing 
shows a pressure of 105 millimeters but was much 
higher and the manometer had to be clamped off 
The total lime that circulation was suspended, ex- 
cept for the result of cardiac massage, was 3 minutes 
After the chest was closed artificial respiration was 
stopped and normal respirations began at once 
I’uLc was 142 and of good quahtv 
The folio ring morning the dog was dead 'lherc 
was a complete atelectasis of the left lung and nearly 
complete on the right except for a few air containing 
areas m the middle and lower lobes \buut 10 cubic 
centimeters of bloody serous material was present in 
each pleural cavity The right heart was widely di- 
lated. >>o gross changes were present in the brain 
Dog 4 V large male police dog weighing 46 
pounds was used for this experiment The set up of 
apparatus and operation was as has been described 
with two constrictors placed around the pulmonary 
artery and aorta and the superior vena cava The 
normal blood pressure was 34 millimeters and, after 
the constrictors were in place, was 42 millimeters 
Constriction was simultaneously applied with the 
two constrictors for 3 minutes In this instance 
heart action was at no time entirely discontinued, 
but after 2 minutes and 10 seconds contractions were 
feeble although carried on at a regular rhy thm The 
effect of sudden release of the constrictor was seen 
here as the heart seemed to lose its rhythm and was 
overwhelmed for a few beats The rate and accelera- 
tion were slow, but with strong powerful beats the 
heart action climbed to a rapid rate and a forceful 
normal rhythm Pressure returned 40 to 50 milli 
meters mercury After the chest was closed respira 
turns began a short time after the tracheal cannula 
was removed lie was returned to the cage appar- 
ently in good condition The venous pressure showed 


a rise to 13 millimeters during the time of constric- 
tion 

After operation he looked fairly well for 2 days but 
apparently had a poor ipjietite 1 he morning of the 
fourth postoperative day the dog was found dead 
He had a marked tibnnopurulcnt pleurisy with a 
complete left sided itelectasis The nght lung 
showed atelectasis with partial consolidation of the 
right lower lobe The pericardium was distended 
with a thin purulent tluid with a thick tibrino 
purulent exudate 011 the epicardium 

Do c < lhis was a voung police dog weighing 30 
pounds, and the Usual ■ect up of apparatus was 
made It had been found by previous experiments 
on dead dogs that a tube or tape might be passed 
through the great transverse sinus and then bv 
swinging the sound earning the tape up to the nght 
side of the apex, the constricting tape would sur- 
round the right auncle and the pulmonary veins and 
thus shut off ail return circulation to the heart when 
tightened and used as a constrictor In order to ob 
struct all the vessels, it was necessary to tighten the 
tape against two or three opposing fingers of the op- 
posite hand 

V sound with a double curve was made of heavv 
copper wire to carrv this constrictor tape lo facili 
tate the passage of this sound for the first tame a su 
ture was placed in the apex of the heart and traction 
made on the heart to stabilize it and pull it some- 
what to the left The sound was easily passed and 
the constrictor put in place A tape was also put 
around the pulmonary artery and aorta in the usual 
manner Constriction was applied to both the pul- 
monarv artery and aorta and the nght auncle for 2 
minutes Hil heart maintained its normal contour 
and its normal rhythmical contractions during the 
whole lime the tapes were tightened The dog had 
no convulsions 

On release of const nction the whole heart, es- 
pecially the right, filled up rapidly like a balloon and 
the contractions of the ventricles became feeble and 
irregular The heart seemed to be overwhelmed 
with no abibty to recover its normal forceful rhy thm 
After 4 minutes and 22 seconds the heart went into 
ventricular fibrillation and the dog expired 

Dog 9 This was a large white mongrel dog weigh- 
ing 45 pounds Ihe usual set up of apparatus was 
made and two constrictors were placed as in the pre 
vious experiment 

Circulation was obstructed by tightening both 
constrictors for 2 minutes, after which time the tape 
about the pulmonary artery and aorta was loosened. 
It was surprising when no change occurred in the 
arterial or venous pressures and the contour of the 
heart, its rate and rhythm remained unchanged, 
until it was realized that the tape around the auricle 
prevented all blood flow to the heart There was no 
dilatation of the heart Ihe tape was held on the 
auncle for an additional 65 seconds The venous 
pressure rose to 7 to 8 mdlimeters and the arterial 
pressure fell to 7 millimeters during the circulatory 
obstruction 
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fig J. Do*. KymogruAfc Uvct»j ^r<tr* rxpwl 
nway U tb* am*! Wrt whc* tb* xS*rm* \ in 
conatnaad. Compare with Flgnr* +. 


When tha auricular ofcetrriction to dr eo la ti on » u 
rtkxxwi, Lb* right heart dilalad widely but the regu- 
lar rhythm wparrancd and the blood praam* roaa 
fn 3 kcouIa to &* mdlimaten. Thfa pfeatura vu 
maintained lor j mlauta*, uv) then dowly Idl to ti 


Tb* chert *u doatd. When artlftdal rvaplration 
*u Hopped the 6of brtathed at one*. Toe next 
morning h* *u fooad dead, ha via* *uceamb*d to 
pneumothorax. Tba right pleura. wax Inta ct at port 
nortem, but a ewtn ata ecta a la ol both long* iu 
present 

D*t i This nl a a bit* lor* haired calc rooo- 
jrW dog which wdgfcad to poend*. Tba usual *et-up 
ol apparatus nl mad* ud cnertricte* m p la ced 
about tba rlrtt a add* by o»* of tha tndal too ad, 
Tba drmalioc a at obttrodad lor t minute*. 
Tba heart remained normal In rite and maintained 
it* rhythm lor tba toll time ol obatructioo. 

When the tape waa Vaoamad the right heart dda t ed 
tor about 5 tecoadi bat the normal rhythm cco- 
Ltnord and the beart took op Ua wort Immnfiatdy 
rblnf to 78 mlllimaixr* preainre In 6 beet*. 

Tim nortnal blood prtatart waa G3 ndUbaetm 
A/Ux tba chart waa opeaad and the tap* in place, 
tba iwertara au jj roamtartm. During drcalalory 
ahtractloo, tba arterial pr e aa or a waa 7 to 9 aolb* 
mrtaa whOa tba venter* preaaujw a aa of aqual hdght 
At 1 adna ta and 30 *eco*da tba do* had a hard can* 
voblon followed by two wmawhat ndlckt K*mn» 
, leCcmW apart. During tha fart conrobloa tba 
Ttccoa prteerm roaa to 17 mHHmrttra mercury It 
waa latetadn* to not* tha cadOaikm* ol the arterial 
raieiTtrr dnriag cant rictfcn of thi> unda 
Tba chart waa dciaad and respiration* rtxrtcd 
ndantaand 3 atcowda after artlbdalrt^intiooaaa 


•topped. Vi ben returned to the cage, tba deg ni 
cold, pal** a a* 7 and weak, and re^rtatloai rapid 
aad abalW Ha *1* trapped «p and fwat linn 
appUed for a abort tunc. Tha cart day ba wti aot 
active, wooli not eat or drink. Re*ptratioa* ere 
rapid and shallow Tba fallowing mi mlnt t* n, 
dead A bilateral ateiectaab wax noted— tba right 
lung bavin* a little air cooUlrung area a the njVt 
upper lobe, tba atelectaai* bring complete oo lb* 
left wda. 

D»l ir A large brown kwg halted mala do* 
weighing 50 pound* wax uaed tor tk» erpcrr&eoL 
Tba oaaal nurtoinM er* wen booked op tha cheat 
opened, ami constrictor p a i aad about tha r%ht an 
nek by mean* ol tba (pedal aoond. Tba aonaal 
blood prtwnra lard »** 6j nnlfliaetm ot marewy 
Altar tha ebert a ax opr* and tha constrictor In plact 
thaprcaaare waa jl raj (met era. 

Cbealatloa waa obatroctad (or 3 ruinate*, by 
drhltmln* the tape around tba d*ht aaiida. Darin* 
1 m« tlmo tba heart m»lDt»liwd fr« cootoax wltfuot 
dilatation 1 - d refnlar (oredol coatrwctioD* ol tha 
heart condanod. .liter 1 miaul* tad jj Kenad* 
obatmetioa the artarUl ptraaora lefl from It* unal 
Wad ol 4 ealidmrtm to r.j miUhnatan when it 
remained until release. Tha ntht haart dilatad for 
to aecoods {oOomiaf rdcaaa ol tba rijbt awdda dar- 
lot which tima tha arterial pr*«urc wax r to g rnsJA- 
mrtan, hot tha rata waa too and tha rhythm rrjuixi. 
Tha forca ol cun traction wax too wwii to ralta ti* 
prtmira. Aher this latent ptriod ol reeo r oy tha 
premnre *t*rt*d to risa and with a hi*hp«l** prasara 
tha p WBi* gradually roaa to 78 mflfuaeim to 00 
stcooda, tha eanon* preaaura *hcrwlag padual £xl 

After re co very period of 5 mlnntaa, ccmtrktkw 
waa rtappEcd (or ralmrta daring which tha* ttw 
▼aatrienVr rhythm waa veiy Uregntar Tha haart 
dtdnotddata Tha toeca ol contra irtoca ol tha Unit 
bocaraa waab, and tbc rata rapid ao that it wu 
thought advisable to rekaaa tha txe s aa re Tha 
nil — 1 1 rw ro*e to yp rndHraetccs at ooca twt 

tell In 1 5 to jj mntmfifrj daring whldi tune 

thaaanckawenfn Hate 0 1 flatter and tba eaatri- 
daa wen beating wUrflywttb a rata oil d Tha«(** 
0 1 tha beart *eemed to coottact normally bet tb* 
Ttntdda* toward the ba*a teemed to be In a 4 bd*x 
tray (Ute, which lasted for W ml ante*. 

Tbxae ralmita rtcovary period* wen allowed u»- 
krwiog cutttiriction. Thna thort penod* d ohrtmc 
don wen maintained (or }4 mtrvriax nianto. 
andtrafauU* Tb# racorery pariodi wen r*pU and 
tha right heart showed only temporary chirtatioo 
lor ww beat* o* clemae ol the conatrfctor TW» 
fdkrwad 3 ncteaRvw constrict ioa period* ol 1* 
mlrataa each with ncortry pariodi dj ndante* be> 
ta ten obcroctoo* ol tha arcaktton. tybew lb# coc- 
Mrfction was rtleaaad tha regular rhy thmic coaJ/wr 
tkroa wen temporarily alowtd by a cfTUf»t kc ol tie 
right heart Toe heart made few full Mroog a*- 
traction* , the presaoro roaa rvjbcfly anri tba rata 

accaieratad, tuaed at ja to 60 on *evaral occasto* 

altar reachir.g a Mahle rale, rhythm, aod pr«*an. 
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Fig 6 Bog 11 Showing a latent period of recovery of the heart following constriction at the auncle 


When obstruction penods totaling 14. minutes 
were passed, the artificial respirator was discon- 
nected and the dog began to make slow respiratory 
efforts This also happened as the experiment 
terminated. 

A total obstruction of the circulation for 21 >4 
minutes was made on this dog at interrupted inter- 
vals, the longest of which was 3 minutes and the 
shortest of which was 1 minute 

Dog is A healthy appearing male police dog 
weighing 32 pounds was used for this experiment 
A complete protocol is given on this dog as being 
typical of the observations and the work done on 
this particular group On the others less detail need 
be given The usual set-up of apparatus and expo- 
sure was made and a constrictor passed around the 
right auricle. Some difficulty was experienced in 
passing the sound because the transverse sinus was 
smaller than usual, admitting the index finger very 
snugly The blood pressure which was normally 61 
millimeters of mercury, after the constrictor was in 
place, was 44 millimeters 

The circulation was obstructed for 2 minutes by 
tightening the tape about the auncle The heart 
continued to beat normally without distention for 
1 minute and 40 seconds, and then the right heart 
began to dilate somewhat and the contractions be 
came slower and weaker 

Physiological Ringer's solution (Locke’s formula) 
(17) had been made up and was freely apphed to the 
heart during the period of obstruction to prevent 
drying and with a hope of giving an added stimulus 
the myocardium. The solution was made up as 
follows 

Per cent 


Sodium chloride o g 

Calcium chloride. o 24 

Potassium chloride o 42 

Sodium bicarbonate o 02 


As soon as the pressure was released without any 
evidence of temporary fall in pressure the heart took 
up a forceful beat In two contractions of the heart 
the pressure rose from 6 millimeters to S3 millimeters 
and then continued to rise with a high pulse pressure 
In 25 seconds the pressure rose so high that the man- 
ometer indicator was forced off the kymograph and 
with high oscillations went as high as 42 millimeters 
above the tracing This made a pressure of 149 
millimeters which was higher than any previously 
seen normally or during the recovery stage The 
arterial pressure fell to a pressure level equal to that 
of the venous pressure which varied from 4 to 7 5 
millimeters during constriction, there being a slow 
rise of 3 s millimeters after an initial low 35 seconds 
after the application of the constrictor 
The constrictor was again apphed 4^ minutes 
after release of the first period. This time there 
occurred an almost identical course with the first ex- 
cept the ventricular contractions which were main- 
tained with a regular forceful rhythm slowed only 
slightly at 2 minutes and 30 seconds Obstruction 
was released at 2 minutes and 30 seconds and in 5 
seconds the pressure started to nse from full equal 
beats The pressure rose to 116 millimeters and 
gradually lowered in 3>£ minutes to 54 millimeters 
Ringer’s solution was used less freely 
After a rest period of 5 minutes a third period of 
obstruction for 3 minutes was maintained. The 
ventricular contractions were maintained through- 
out, although they slowed at 2 minutes and 30 
seconds and the force seemed somewhat weaker to 
the hand holding the constrictor from then until 
release On release there followed a prompt re- 
covery but this time with a nse m blood pressure to 
only a normal level of 60 millimeters and a gradual 
fall to 46 millimeters m 3 }4 minutes 
A fourth period of constnction was maintain ed for 
4 minutes At minutes, the ventncles were beat- 
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to* ilowly but contractions were rtroec retaki, and 
complete. YU rata had otorioysly tWsed. There 
wee no distention. The do* rt»t*d coa ban! cocrut- 
Uoo at 3 nunulea and t seconds and his pupils a ere 
wlddy dilated with absent comeal refleaei At 3 
tcirwtea and *3 eetooda tbe d*ht heart be*an to di- 
late erd contractions to aakoi eltboojh no erldmt 
chanx* aaa mad# la tba manner ol court fkl fan. 
When the tape aaa released the rijht auncla and 
Tantrkle rra aefl distended hot dilated widely 
om release The heart bexao weak, ery bie*nlar 
beau without loros and with 00 rise la blood P»o- 
aore. \i!n X 5 «owk erf the** Irregular behla baaU 
LW ywamde# br*aa to fibnflaU. Rlnttr'a eototk* 

was Iiw^ appHed ttoto* li« periods 

TWa dc* wxrlrtd y« minutes of draktoey ob- 
ttnsctk* bed net an additional 4 saaule period 
D+i IJ- \ Uiza, tbto nale pcflca tto* aditlaj J 7 
po «5i a* w»e<£ Thh do* bad a rapid heart rata « 
7, (tk Irrrfwlsr respirations before operation 

lYt nsoal aet-up and ripcaora a** aube »nh «•- 

UtkUt U~ ptJleJ U U» Ah! • »**■ ^ “ff 1 
fccial rctpJrator aa n<* whin* property dartM 
mulpaUtt- I« r**dM a”* 1 “> .^“T" 
dr. dotted a marind o**°d* 1 , J 3 ” 

Urtinf 45 or 50 eeccnd*. Soon after tha respirator 
Tasted and tba heart aaa ■wrttncdwBh Ri aj g 
*otutlocL, tb* rata pithed up and tba rhythm tacaroa 

"oUtroctton of tb* rkbt a*rkk ju h*U te 

minate*. Tbe bairt reaal^d retnkr althoot *UU 

iloo but tba rnoes pww« «»• 3 mdUmetei* 
hkher tfonn* compceauoa than the artwuJ 
KSeud <3 aecoad. tba do* had one bard 
JiixK and fcl& W xAaa. 0-W jweiej 
nempily tbe prtanare tkU* to* bl»bR tri ^0* 
ESltmrten, Dwta* 5 wtoaterert paiod, the prt* 
m, ftfl to 38 mjfliMtm. 


Conatrlctloa aaa spoiled (or 3 rtJnult* At t 
minutes and o accords urf comuictlou tba Wait 
beat became alow and (rrqpdat The appticatk* of 
Hinjer'a nrfatioo aaa decided rtimutat t the 
heart, tba nU iacieaaed to about normal and tba 
rhythm icala became rtjuUr At 1 clout • and to 
ieo»da tba do* had a couynbaon (ofloaed by an- 
other j aecnod* later 

FoUoaln* rtleaae ol tha circulation, the heart tool 
op a leebie rejular rhythm aith blood prwmra of 
II mflBmrten ahlcb lasted foe 30 iccooda * abort 
tlfne <d ictn i uy Rimer' eolation »u apobed 
tredy and tbe beaut irairedatcly be*>a awe tjot 
oua rflorta, aboautg jadual rbe In blood prasrtt 
to 4 j miBuaeteia m jo aecood* Tbe coatinonl 
application <4 Rm*er’» eolnlloe made tbe best ta- 
aahooua aUbougb there was no pester rlee La blood 
protore The rhythm retained to noonal bea tie 
roori aoiouoa at appbed The rtnmiLitloti o< tW* 
tuhitlu* lor the heart wu demonstrated ec tWe 
heart on three dtfl emu occatsona, doria* the court* 
ol tha trperuaant 

\ third penod ol carat nctwi of ndn let and tJ 
teconds was (oOowed h eek irrernlar cootractka* 
(or 3 1 tecooda, darre* Wch tune tie d*ht heart m 
peatly dilated and Her which tbe tnuxie* brjaa 
to obrdlale while the artdee mail lamed rtpuar 
thylhwf baaim* 

D»t id Tha do* was brow and blaci wWta 
apotted male do* <A the eet ter type which had prett- 
outly been operated opoe \opot 4 433, and Lhe pul 
nwaary artery aad aorta damped ofl lor jo teeoidt 
Tha osoal arlerml and tnous r aanometeri wpeartd 
and the chert was opened by left peraatcratl Ind- 
uce from the second t u*lh nb* Vi be* the 

pleura was opened no adhesions were encountered. 

rbe n*ht medial pleura as *h*ht]y thdteeJ The 
pencardnnn and epwardmm ere free and their wr 
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faces shiny, with 2 to 3 cubic centimeters of serous 
fluid present m the pericardial sac The former line 
of incision in the pericardium w as covered by a thin 
layer of fat The only adhesions present were in the 
great transverse sinus Here the adhesions w ere firm 
and fibrous and some difficulty was encountered be- 
fore these were broken and it was possible to pass a 
sound through the sinus A tape constrictor was 
then placed about the right auncle and tightened for 
3 minutes The heart action remained strong and 
regular at the rate of 104 until 2 minutes and 45 
seconds, when the rhythm became somewhat irregu 
tar A prompt recover> fo"owed with the heart beat- 
ing regularly and its action strong No convulsions 
appeared 

After 5 minutes, a second constriction period was 
held for 3 minutes Heart action weakened at 1 
minute and 2S seconds and became irregular at x 
minute and 40 seconds The heart was not dilated 
and when released dilatation, of the right heart oc- 
curred for a few beats but was overcome by a prompt 
recovery His pulse following constriction was 152 
Three interrupted sutures were placed in the peri- 
cardium and the chest wall was closed in layers He 
was placed under lamps to warm him and then cov- 
ered when put into the cage. 

The following day he was out of the cage and 
around with the diener and seemed active and m no 
distress 

December 16, 1933, dog was active, respirations 
good and deep — rate 22 and pulse 112 There was a 
dependent edema and redness of the wound at the 
upper end, extending into the neck 
December 21, 1933, small abscess was draining at 
upper angle of wound The dog was in good condi- 
tion and active 

December 26, 1933, animal was not eating or 
drinking well, wound closing nicely 
December 30, 1933, dog was found dead in cage 
and was thrown out before autopsy could be done 
■Dog 14 A small male wolf dog weighing 28 pounds 
was used. The usual set-up of apparatus was used 
and a constrictor placed about the right auncle 
Constnction was applied for 2 minutes At 2 nun 
ute3 and 15 seconds contractions became irregular 
and rate slowed At 2 minutes and 30 seconds, there 
was marked weakness of contractions and irregular 
!ty so that it seemed necessary to release the ob 
structaon Release was followed by feeble, irregular 
contractions which failed to raise the blood pressure 
After 1 minute o 5 cubic centimeter of adrenalin was 
injected into each of the right and left ventricles 
A most marked response followed The rate became 
very rapid and pressure rose to 168 milli meters of 
mercury One convulsion followed 30 seconds after 
release of the constrictor 

A second constnction penod of 2 minutes was 
maintained without event The heart did not dilate 
After 3 minutes' rest as the tape was tightened for a 
tura penod, the ventricles began beating wildly in a 
Ve ?n nCU aT ® utterLn S state The tension was vaned 
without change After about 10 seconds the con- 


stnction was loosened and my fingers opposing the 
constrictor were changed, then the tape was im- 
mediately tightened, a normal rhvthm followed 

In all eight penods, constnction was maintained in 
which all circulation was blocked for times of 2, 2 
3, and 4 minutes The time and order in which these 
periods came were 

Period 1 334S67S 9 Totals 9 

Time 2^3322334 3 1 t 

death 

After the fourth penod of constnction, which was 
at the end of minutes of interrupted obstruction 
to the circulation, the artificial respirator was dis- 
connected and 48 seconds later the dog began to 
make respiratory efforts After the sixth penod, 
contractions were weak and the heart dilated as soon 
as obstruction was released After 30 seconds of 
feeble contractions 5 cubic centimeters of adrenalin 
was injected, one-half into each ventncle with im- 
mediate response but less active than with the first 
adrenalin given 

In all, the heart survived arf^ minutes of penodic 
obstruction Following the ninth penod of 3 minutes 
the heart showed a 2 1 heart block which was main- 
tamed for 3 minutes and followed by ventncle fibril- 
lation 

Dog 15 A large male Russian wolfhound weighing 
43 pounds was used for this work. The usual set-up 
was used and a constnctor placed around the nght 
auncle and tightened for 3 minutes The rhythm 
remained regular throughout The heart remained 
normal m size and made a very prompt recovery on 
release of pressure The normal blood pressure was 
75 millimeters and when constnctors were in place 
was ss millimeters Following release the pressure 
rose to 1 14 millimeters, then gradually lowered to 51 
millimeters Ringer’s solution was applied freely 
during this penod of obstruction. The high pressure 
may well be due in part to this, for it was not used to 
more than moisten the heart in the next penod. A 5 
minute recovery penod w as allowed between penods 

A second penod of constriction was applied for 4 
minutes and a kymographic tracing was taken of 
this penod Except for a slight slowing of the rate 
after 3 minutes and 10 seconds nothing remarkable 
occurred No convulsions appeared and a prompt 
recovery followed Ringer’s solution was applied to 
the heart to moisten exposed surfaces 

A third penod of obstruction was applied for 
minutes At 3 minutes there was a deaded slowing 
and weakness of the heart beat Ringers solution 
was applied freely and the rate and force returned 
even stronger than the normal immediately following 
the application The rate slowed slightly and the 
force of contraction became weak, remaining regular, 
but when the constnctor was released the recovery 
was prompt 

In the fourth and last penod the circulation was 
obstructed for 5 minutes Again a stimulus was seen 
from Ringer’s solution when applied to a somewhat 
irregular and rapidly weakening heart after 2 min - 
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Dtea nod J J x x oodt Durin* the but *J aeconde the 
right Iwart dilated ud I bo rat and rhythm became 
Irregular ■pin, while daring the la it 6 to aeconda 
the rate m rey licrm Coarvhlotm occurred at 
minute* ud 4 j aecood* and at 4 mlnutea. Recovery 
ni prompt. and lb* eapoiment ter m i n a ted . The 
drcnlatloo U thla ca** wu completely obwtrurtad 
for period* of 3 4, O* 5 mlnote* with j nlnni. 
mi period between making a total dm* 0/ 6.K 
Wien tha artificial mptalor »u tfiacoo- 
ucclcd 11 Lbt uperfmeot waa terminated, the do* 
mark vigocrece reejpiratory effort* lor 1 ml au tre, 
<t » and at 5 ml no Ira. 8 aeconda t obaxdcoo- 

Tuhioca occurred. 

Drt <&■ A hrga pohee do* wdrirfng 45 pwmda 
wu oud for tMi aipwlniot, aad the amnulu w ere 
h»erUd In tha rdn and arterr C o patrirti o n wi 
apriOad to tha aaridr lor X nkatea. At tha cod ed 
j ndnatea tha rate had afcretd from i*t Mandtbe 
coctmtkm* were very »e»h. When the ^po wu 
rriaaaad rworopt recovery loEow ed. Klnprt aoio- 
tioc wu fredy PfBod and the pf~arouto a 
height of i*> mflhmeim. fire mbrete reft period* 

t tha auricle wu tguo m a int a in ed 
tor 4 K minnto Cootrecdoc* were >«r™* ■» 
regular for H mtnotra. then rnduHy — 
Sfiowrd bat remained icgwkr B « lia V* 

, nVnm of cootrection*, couatrictjoQ u released 
Recovery wuptumpCRlng ari* *** 

£riy ■» rflmriant. R«pirelory alom 
noted throughout tba period and one coomliioo 

oca ^i»t^coD*tri^*urtkuai 

CcTT ^rtrtinn wu again applied tor 4 aIn ° t " _ 
real traction* am wtaLaoed a*d tba* »ere itnnpf 
of - pr 1 * aofaitka »u >robed. The reU again 

.»K2 At j «*»» 


and aeconda a a heart block wu noted At 1 
minuter and j j aaconda 5 heart hlock waa jwe*eot 
and at j adnntea and sj aeconda tba heart iloppod 

PtWfi pf cooatricboo caneed marked dlly tirion 
erf the right heart and only Irregular alow coatiac 
tloaa of tba heart occurred. After yo aocoock adre- 
nalin hydrochloride, t nnGliDrttre, wu riven lota 
each vrmtrida \ entricular fihnUatloo followed bo- 
mediately alter tha cdmulla infcctloe, Tba animal 
aurrivod cmatrirt am 0/ 6)4 micro taa erf oietructloc 
to tha dr cn la t ioc held la two period*, bat laBad t 
■metre aao tb er 4 mbrote period. 

Dtf if A brow monjril nala do* »d*blaj; jl 
pooaas wu tsad lor thw emerimant The taaal at 
up wu made and a constrictor placed about tha d*kt 
amide Tha coratoctcc wu rlghlmiad and obatrac 
tioa malntaloed for 6 ml no tee. Tha normal blood 
preuare wu r mIDImatcn and alter tha cheat wu 
opened and tha cooatrictcr la place, u <j auB- 
metara Vi Hi cooatnctlon, tha arterial blood preawre 
lefl to 7 5 mJH m et en and tha ranoos ptaaauta t 6 

TwWnvtin 

Tba heart rata wu 8 dmin* cooatrictioo and 
malnre'r>wri regular rhythm ana normal rf™ rr»ifl 
the leet half min te whan tlw rata alowed and coe- 
LractSooaweakenodaouerwhat FoUowin# reiaaae tba 
haart beet lecUy and ahowed no *tn of 1 w o rry 
After 50 aeconda, adnmahn hydrochloride 5 mflll- 
matrr* wu ta)ected into each rent ride and u ba- 
mcdiata recorery folio ed Tha blood yre*cra rtea 
to 07 gnlllmrtfra and remained at So anlDiarter! hr 
at Wat 5 mlautar One ccrrrulaion occurred at 
mbmta and accord hard a a faarw fallowed at 3 ato- 
taa and if aeconda 

A aecooa coaatiictne period of 3 mhaete* wu un- 
eTectfuL For the third period of coaatrictba, oh- 
rtruetka u ma u t alwad lor 4 ndnataa Alter 3 rda- 




KISER EFFECTS OF CONSTRICTION OF GREAT VESSELS OF THE HEART 783 


utes and 10 seconds a 2 1 heart block occurred. When 
constnction was applied for the fourth period, the 
rhythm became so irregular it seemed wise to let the 
constrictor loose and reapply it Obstruction was 
held 10 seconds then released, the fingers and con- 
strictor changed in position, and then tightened and 
held for 4 minutes At 3 minutes and 20 seconds, the 
rate was 46 The rate continued to slow but on re- 
lease the heart recovered promptly A minute 
constnction period was held. The rate slowed grad- 
ually after 2 minutes and 55 seconds, being entirely 
stopped for the last 5 seconds A prompt recovery 
followed 

Then followed a senes of six 4 minute periods of 
obstruction to circulation except the ninth period 
was earned 4 >4 minutes. Dunng the eighth penod 
the rate slowed to 15 beats per minute 
After the last penod the heart dilated and showed 
no sign of progress to recovery After 2 minutes and 
12 seconds 3 millimeters of adrenalin was given in 
each ventnde and the heart recovered a regular 
rhythm The experiment was terminated voluntar- 
ily 

Penod iis 45 6789 10 11 Total n 

Time 6 j' 4 ' 4' iK' 4 4 4 4P< 4 4 Total 4S„ 

to" is" 

Dog iS A large police dog weighing 42 pounds 
was used for this experiment The usual set-up was 
made and a constnctmg tape passed around the 
nght auricle and held for 3# minutes The heart 
maintained a regular normal rate, did not dilate and 
on release took up its work without missing a beat 
The nght heart dilated moderately for a few beats 
immediately following release of constnction A 5 
minute rest period was allotted. 

Constnction was again applied for 4 minutes 
Dunng the last 30 seconds, the right heart dilated 
widely without missing a beat The nght heart di- 
lated moderately for a few beats immediately follow- 
ing release of constnction A 5 minute rest penod 
was allowed. 

Constnction was again applied for 4 minutes 
Dunng the last 30 seconds the nght heart dilated 
widely without change of pressure relations on the 
drum On release of the constnctmg tape the heart 
dilated, made a few feeble contractions and started a 
ventncular fibrillation 

Dog iq A large old police dog weighing 52 pounds 
was used for this experiment The usual set-up was 
made and a constnctmg tape passed about the nght 
anncle The coronary vessels were thickened and 
tortuous in appearance 

Constnction was applied for 5 minutes The 
u rt actlon remained strong for minutes, al- 
though at 3 minutes and 12 seconds, the rate halved 
and a 2 1 block was noted. Contractions were strong 
and regular At 4 minutes and 40 seconds the 2 x 
block disappeared, the rate doubled, but the heart 
action was very weak. At 4 minutes and 43 seconds, 
the nght heart dilated At 4 minutes and 52 seconds, 
the ventncular action was stopped, the heart dilated 


and stopped in diastole On release the heart dis- 
tended widely and very weak irregular purposeless 
movements were seen One-half cubic centimeter of 
ephednn was injected into each ventncle and the 
heart immediately set up a ventncular fibrillation 

Dog 30 A large white mongrel female dog weigh- 
ing 42 pounds was operated upon with the usual set- 
up of apparatus made and a constnctor placed about 
the nght aunde Constnction was applied for six 
2 minute penods, which seemed to be long as this 
heart would go without dilatation with an onset of 
irregular rhythm and marked weakening of the force 
of contractions 

For each penod it was thought that the time of 
constnction could be prolonged. Prompt recovery 
always followed. For the seventh penod the con- 
stnction was earned for 3 minutes, in spite of dilata- 
tion and weakening A prompt recovery followed 
The next obstruction penod was earned for 4 min- 
utes, the last 20 seconds of which the heart dilated 
and ventncular contraction ceased On release of the 
tape the heart greatly distended, the ventricles made 
slow feeble beats but after 30 seconds made no sign 
of recovery One-half cubic centimeter of ephednn 
m each ventnde was given and ventncular fibrilla- 
tion immediately followed. 

Dog si A small white male dog weighing 24 
pounds, anesthetized with ether instead of nembutal, 
was used for this expenment A No 14 catheter was 
passed through the transverse sinus and then swung 
around the apex of the heart to act as a constnctor 
of the auricle This heart did not tolerate constnc- 
tion well and was earned for only minutes. At 1 
minute and 15 seconds the heart dilated, rhythm 
slowed markedly and at 1 mmute and 27 seconds the 
heart stopped beating Prompt recovery followed, 
although the rhythm was somewhat irregular for 1 
minute After 3 minutes constnction was applied 
for 2 minutes with similar results A 5 minute 
recovery penod was allowed. 

Constnction was applied for 3% minutes The 
last 15 seconds the heart made only a few feeble 
beats and was widely dilated. On release the dilata- 
tion became extreme and the heart beat with weak 
flaccid strokes, was irregular for an additional 2 
minutes Dunng this penod the dog made irregular 
respiratory efforts, the effects of which made sharp 
nses in venous pressure No massage or manipula- 
tion was made. When no sign of active recovery was 
seen, adrenalin hydrochlonde o 5 cubic centimeter 
was injected into each ventnde and a prompt re- 
covery followed. The pressure rose to 94 millimeters 
Between 1 minute and 45 seconds a 2 1 heart 
block was present 

With light ether anesthetic, the pupillary reflex 
was retained. On constnction the pupil contracted 
so at 30 seconds the pupils were pinpoint and then 
the pupils dilated so at the end of 1 minute the> 
were widely dilated and remained so until release 
and recovery 

Two 3 mmute constnction penods followed. The 
heart dilated each time before release, but recovered 
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Fig 10. The heart viewed from the right and in front, 
showing the constrictor m place about the afferent vessels 
through the great transverse smus and as it crosses the right 
auricle 

tion of the heart, and of excessive accumulation of 
carbon dioxide in the blood, it probably results from 
lack of oxygen and is perhaps due to an excess of acid 
products in the muscle 

That anoxemia plays a part m the develop- 
ment of cardiac arrhythmias or heart block, 
there seems little doubt and the excess work 
occasioned by obstruction of the pulmonary 
mtery and aorta may be a factor in the pro- 
duction of anoxemia more quickly than when 
the afferent vessels of the heart are shut off 
and the heart has relatively no work to carry 
on Certainly anoxemia promotes early mus- 
culature fatigue and excess work produces 
early anoxemia, so that a vicious cycle is 
set up 

The mtracardiac pressure relations are diffi- 
cult to evaluate in regard to their effect on 
the heart This much may be safely stated, 
that when there is obstruction of the efferent 
vessels with a high intracardiac pressure ar- 
rhythmias appear m some dogs as early as 
1 minute (Dog 2) and most of the hearts 
became irregular as early as 1 minute and 30 
seconds after constriction, while with obstruc- 



E asses through the great transverse smus, under the two 
ranches of the pulmonary artery, to go around the pul 
monary veins and the inferior vena cava 


tion of the afferent vessels and no increase in 
mtracardiac tension irregularities do not usu- 
ally appear until 2 minutes and 15 seconds, 
and many go 3 minutes, and one heart, Dog 
17, went 5L2 minutes with a regular rhythm 
during constriction In general the main- 
tenance of a regular cardiac rhythm during 
constriction seemed to be a fair index as to 
the length of time the obstruction could be 
maintained and have the animal recover 

We have thus outlined some of the ad- 
vantages of obstructing tbe great heart ves- 
sels on the venous side, rather than on the 
arterial side Because the heart may beat 
freely and not be overdistended and quickly 
exhausted, it is possible to interrupt circula- 
tion for longer periods than when constric- 
tion is applied to the pulmonary artery and 
aorta 

In all instances except on 3 dogs of 15 used, 
circulation was obstructed for periods of 3 
minutes or longer with survival of the animals 
These three exceptions are Dog 19 was ob- 
structed for 5 minutes and failed to survive, 
Dog 10 was obstructed for only 2 minutes and 
not constricted more after surviving, Dog 8 
succumbed after 2 minutes’ constriction This 
was the first dog m which this method was 
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done for only bnef intervals, nevertheless 
seemed satisfactory when by disconnecting 
the artifacial respirator the dogs would soon 
make definite respiratory efforts In Dog 1 1 
this occurred after 14 minutes and after 21 % 
minutes of interrupted constriction, m Dogs 
14 and 15 after minutes and i 6 j 4 > minutes 
of interrupted constriction, respectively In 
the other dogs this was not tried That the 
vital centers will withstand such prolonged 
periods of obstructed circulation, some of the 
interrupted periods being 4 and 5 minutes of 
continuously blocked circulation, seems to 
support the contention that in this method of 
constriction the vital centers are protected by 
promoting a stasis of venous blood in the 
capillary bed from back pressure It would be 
a problem of interest in itself to investigate 
the changes which occur in the brain when the 
various types of constriction are applied for 
interruption of the circulation This might be 
done by direct observation by placing a win- 
dow in the skull to observe the vascular 
changes which occur and by measuring the 
pressure changes which take place within the 
skull 

This method of constriction of the great 
vessels of the heart presents advantages which 
have heretofore not been available for human 
application It only remains necessary to 
apply this technique which seems reasonable 
and entirely possible 

SUMMARY 

1 A new method of constriction of the 
great vessels of the heart is descnbed whereby 
the obstruction is placed on the afferent 
rather than on the efferent side of the heart 

2 It would seem that the constriction near 
the vena; cava; lessens the likelihood of respi- 
ratory failure 

3 The time of constriction may be safely 
prolonged to minutes in the normal dog 

4 This method of constriction protects the 
normal cardiac conduction mechanism from 
the damages of cardiac distention 

X wish to express my sincere appreciation to Dr Ray 
m ond \V MchJealy, surgeon in chief of Wesley Memorial 
Hospital m Chicago, for his helpful suggestions and assist- 
ance m carrying on this work, and to Dr Eugene Birch- 
wood, who assisted m the experimental work m this prob- 
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V RELIABLE METHOD FOR TESTING THE STERILITY OF 
SURGICAL CVTGUT SUTURES 

KAIPH OVklFV CIOCK, \!D,F VCI’.Vm Vork, \’ew Yorr 


T HE object to be achieved m conducting 
bactcnologicalexanunationbof most sub- 
stances is tile demonstration ot the pres- 
ence or absence of some particular species of 
bacteria However the purpose of the bac- 
teriological tests applied to surgical catgut 
sutures is quite different, for in this case the 
presence of an> and ail forms of bacteria is 
being sought Such a procedure necessarily 
must involve a highly specialized technique 
earned out under the most rigid conditions 
and must embrace a search for the spores and 
vegetative forms of all anaerobic as well as 
aerobic bactena 

THE NEED FOR A RELIABLE TEST 

After making extensive bactenological tests 
over a penod of years of catgut sutures manu- 
factured in various countnes, several experi- 
enced bacteriologists haxe reported a high 
percentage of non-stenhty In Lngland, Bul- 
loch found more than 75 per cent of the su- 
tures of eight manufacturers to be non-sterile 
In Germany, Knorr found that 80 per cent of 
commercial catgut sutures which he examined 
contained pathogenic and non-pathogenic 
bactena In the United States, Meleney and 
Chathcld found that the products of seven 
suture manufacturers contained living bac- 
teria In a 2 1 / 2 jear study (2) of the possi- 
bility of sterilizing catgut by chemical treat- 
ment, I found that coppenzed catgut sutures 
of one German manufacturer and three 
Amencan manufacturers were infected with 
aerobic and anaerobic bactena, also that 
mercunalized catgut sutures of one Amencan 
manufacturer were grossly contaminated 
Subsequently, a 2 year investigation (3) by 
me of the sterility of foreign made catgut 
brought to light the fact that 62p< per cent of 
twenty-four brands were non-st erile, includ- 
ing the sutures of four Bntish manufacturers 
one French manufacturer, hve German manu- 
facturers, two Japanese manufacturers, and 
three Spanish manufacturers In a surv ey (4) 


of the stenhty of twelve brands of Amencan 
madt catgut conducted dunng a penod ol 5 
consecutive >ears (1930-1934) I found that 
the products of slx m mufacturers were non- 
sterde repeatedly 

I he large percentage* of non-stenle catgut 
sutures found among the brands now mar- 
keted in the United States as well as in foreign 
countries emphasizes the need of rigidly test- 
ing the stenhty of the sutures b} a reliable 
method which embodies adequate controls 
This subject is of vital importance to the sur- 
gical and hospital professions, for it has a 
direct beanng upon the welfare and life of 
surgical patients Since the publication ot mv 
last paper (4) on catgut stenhty I have re- 
ceived numerous requests for a description of 
a reliable method for testing the stenhty of 
catgut sutures, and it is hoped that the pres- 
ent paper will furnish the desired information 

importance of chemical analyses 

As 1 result of their study of the sterility of 
catgut sutures Melenej and Chatfield pro- 
posed a so called standard test (7) which they 
recommended for use by catgut turns and 
hospital laboratones However, in applying 
this bactenological test in connection with my 
study of chemically stenkzed catgut sutures, 
I found (2) that the neutralizing solution was 
inadequate for removing large amounts of 
copper salts and mercury compounds with 
which some commercial sutures were found 
to be impregnated Dunng that research 
study I show ed the fallacy of depending upon 
any method for testing the stenhty of catgut 
sutures unless the details of the chemical 
treatment to which they may have been sub- 
jected is know r n 

Therefore, before applying bactenological 
tests to catgut sutures, I pointed out (2) that 
‘ careful qualitative and quantitative chemical 
analyses of some of the sutures must first be 
made to ascertain the nature and amount of the 
chemical compound used to impregnate the 
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B Ten per cent solution ot sodium thio- 
sulphate in distilled water This neutralizing 
fluid is required as a preliminary additional 
step m the technique if chemical analvscs 
show that the sutures contain more than 2 
per cent of a mercury compound or more than 
5 per cent ol iodine In m> research studies 
(2) on the chemical sterilization of catgut, I 
demonstrated that the large amount (3>2 per 
cent) ot a mercury compound with which the 
sutures of one Vmencan manufacturer were 
impregnated, could not be removed with a 
neutralizing solution of 1 per cent sodium 
thiosulphate nor e\en with a 5 per cent solu- 
tion, but that a 10 percent solution of sodium 
thiosulphate would effectively rcmo\e all of 
the mercurj compound 

C Five per cent ammonium chloride in dis- 
tilled water with ]/ 2 per cent ammonium hy- 
droxide This neutralizing fluid is required as 
a preliminary additional step in the regular 
technique if chemical analyses show that the 
sutures contain copper salts even though 
present m very small amounts Again, in 
my earlier research studies (2) I found that 
copper salts cannot be removed from catgut 
with neutralizing solutions containing either 
1 per cent, 5 per cent, or 10 per cent sodium 
thiosulphate After using many chemical 
solutions and making many tests, I found that 
copper salts can be entirely dissolved and re- 
moved from catgut by using the special neu- 
tralizing solution of ammonium chloride and 
ammonium hydroxide 

Anaerobtosis The anaerobic seal originally 
devised by Hall is used because it effectively 
prevents evaporation as well as the re-absorp- 
tion of oxygen This seal consists of a mixture 
of equal parts of vaseline and paraffin (" vas- 
par”) having a melting point of 53 degrees C , 
and is sterilized in the autoclave at twenty 
pounds pressure (125 0 C ) for a penod of 
PA hours 

TECHNIQUE OF TEST 

The extenor of the suture tubes is sterilized 
chemically by submerging the tubes for 24 
hours in an active germicidal solution, such 
as A per cent potassium mercuric iodide The 
tubes are then removed and placed between 
sterile towels 


The actual transfer of the sutures is made 
with a pair of obstetrical dressing forceps 
which has been boiled for one-half hour, then 
immersed in ethyl alcohol and thoroughly 
flamed Between each transfer the forceps is 
immersed in alcohol and thoroughly flamed 

Two operators weanng stenle caps, face 
masks, gowns, and rubber gloves work to- 
gether and make transfers preferably in a 
dustproof air conditioned chamber After 
breaking the tube at the fracture mark, the 
strand of catgut is transferred to a test tube 
containing 40 cubic centimeters of stenle dis- 
tilled water -\s the transfer is being made, 
the cotton plug is removed from the test tube 
and the mouth of the tube is flamed Then 
the tube is incubated for 24 hours The pur- 
pose of this step is to permit the strand of cat- 
gut to absorb moisture and swell and partially 
untwist, thus permitting the neutralizing 
fluid in the next step to gam ready access to 
the intenor of the strand 

Next, the strand of catgut is transferred to 
a test tube containing a stenle solution of 1 
per cent sodium thiosulphate and 1 per cent 
sodium carbonate in distilled water, and is 
then incubated for 24 hours The carbonate 
m this neutralizing fluid favors the con- 
tinued swelling of the catgut, while the 
thiosulphate dissolves and removes the usual 
chemical substances, such as mercury, iodine, 
and chloramine (if not present in too great a 
quantity), with which the catgut may have 
been impregnated 

Then the catgut is transferred to a test tube 
of the culture medium, and those tubes which 
are to be incubated anaerobically are sealed 
with a layer 3 centimeters thick of the “vas- 
par” mixture (The tubes of culture medium 
for the anaerobic tests are heated in the 
Arnold sterilizer at 100 degrees C for at least 
30 minutes to drive off oxygen, quickly cooled, 
promptly planted with the catgut sutures 
and immediately sealed to prevent return of 
oxygen ) All culture medium tubes are incu- 
bated for 15 days and examined daily for 
growth. 

Preliminary additional steps If chemical 
analyses show that the sutures contain more 
than 2 per cent of a mercury compound or 
more than 5 per cent of iodine, the suture 
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Hr i Pinpclwc a can. of chrome 

domcrulo nephritis with rtnaf contrtcUin. 1 he peri[teK ic 
fat shows a iklinlti. proliferation and f-Ue' the imprcs-nm 
of hiving crow deil into the hitlnev Mjb-,1 mu. from the 
hlluie VlltopW epecmiett 

fat the topograph} ot the renal substance and 
ol the adjacent fat must be given due consid- 
eration Ihe hidne} is covered by a paper 
thm transparent ttbrous capsule or eapsula 
propria, which is firmly attached to the renal 
tissue at the lulus Llsewhere it may very 
easily be stripped from the ktdncj under nor 
mal conditions leaving a smooth glistening 
surface, with small isolated bleeding points 
ihe kidney, with its ttbrous capsule’ is sur- 
rounded b> a mass of adipose tissue or fatty 
capsule, which is several centimeters m thick- 
ness This is divided into small lobules by fine 
friable septa of connective tissue which are 
loosely attached to the eapsula propria The 
fatty capsule is also attached loosely to the 
peritoneum on the one hand and to the retro- 
renal fascia on the other Thus the fatty cap 
sule serves not only to cnxelop the kidnev but 
also to support it Under normal conditions 
the fatty capsule has a loose friable consist- 
ency so that the kidney, with its surrounding 
eapsula propria, may very easily be shelled 
out of it by blunt dissection 
Surrounding the pelvis and the ureter, there 
is a thm layer of adipose tissue which closely 
resembles the fatty capsule in its gross and 
microscopic structure, and extends in a thin 
sheath about the calyces to their point of at- 
tachment to the renal papilliL The penpelvic 
fat also extends into the kidney as a thin 



17. 3 Perirenal fjbruliiwmatoais— in a case of multiple 
purulent infarcts of the hidne> The fibrosed fattv capsule 
and the underlying nbrous c ipsule are nmdy adherent to 
the surface of the kulne> Vutopsy specimen 

U}er surrounding the renal blood vessels and 
their ramifications I'he fatty capsule (peri- 
renal fat) and the penpelvic fat are more or 
less continuous with one another In every 
case the perirenal and the penpelvic fat as 
well as all projections of the latter aresharpl} 
demarcated and separated from the ktdncj 
{issue proper 

LIPOXIATOLS II\ PERPLASIA 

\ anous pathological conditions (benign 
nephrosclerosis chronic glomerulonephntis, 
chronic pyelonephritis and others) may even- 
tually lead to a contracture of the kidne> The 
organ then shrinks leaving a rough granular 
surface to w htch the fibrous capsule is more or 
less firmly adherent The renal tissue also re- 
tracts from the hilus leaving an appreciable 
space defect which is filled by a proliferation 
of the penpelvic fat The latter then gives the 
impression of having crowded into the kidney 
from the hilus and of having replaced the 
shrunken renal tissue (Fig i) Careful gross 
and microscopic sectioning in every case, 
how ever reveals that the hyperplastic adipose 
tissue is sharply demarcated from the renal 
tissue proper Such a hyperplasia is a passive 
process rather than an active one It is not 
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Fig i Penptlvic lipomatosis — m a case of chrome 
glomerulo-nephntis with renal contracture. The pcnpelvic 
fat shows a detinue proliferation anti gives the impression 
of having crowded into the kidney substance from the 
hilus. \utopsy specimen 

fat, the topography of the renal substance and 
of the adjacent fat must be given due consid- 
eration The kidney is covered by a paper 
thin transparent fibrous capsule, or capsula 
propria which is firmly attached to the renal 
tissue at the hilus Elsewhere it may very 
easily be stripped from the kidney under nor- 
mal conditions, leaving a smooth, glistening 
surface, with small, isolated bleeding points 
The kidney, with its fibrous capsule is sur- 
rounded by a mass of adipose tissue, or fatty 
capsule, which is several centimeters in thick- 
ness This is divided mto small lobules by fine, 
fnable septa of connective tissue which are 
loosely attached to the capsula propna The 
fatty capsule is also attached loosely to the 
peritoneum on the one hand and to the retro- 
renal fascia on the other Thus the fatty cap- 
sule serves not only to envelop the kidney but 
also to support it Under normal conditions 
the fatty capsule has a loose, fnable consist- 
ency so that the kidney, with its surrounding 
capsula propna, may very easily be shelled 
out of it by blunt dissection 
Surrounding the pelvis and the ureter, there 
is a thm layer of adipose tissue, which closely 
resembles the fatty capsule in its gross and 
microscopic structure, and extends in a thm 
sheath about the calyces to their point of at- 
tachment to the renal papillae The penpelvic 
fat also extends mto the kidney as a thm 



Fig 2 Perirenal tibrohpomatosis — m a case of mulupfe 
purulent infarcts of the kidney The fibrosed fatty capsule 
and the underlying iibrous capsule are tirmly adherent to 
the surface of the kidnej Autopsy specimen 

layer surrounding the renal blood vessels and 
their ramifications The fatty capsule (pen- 
renal fat) and the penpelvic fat are more or 
less continuous with one another In every 
case the perirenal and the penpelvic fat as 
well as all projections of the latter are sharply 
demarcated and separated from the kidney 
tissue proper 

LIPOJIATOUS HYPERPLASIA 

Vanous pathological conditions (benign 
nephrosclerosis, chrome glomerulonephntis, 
chronic pyelonephritis and others) may even- 
tually lead to a contracture of the kidney The 
organ then shrinks leaving a rough granular 
surface to which the fibrous capsule is more or 
less firmly adherent The renal tissue also re- 
tracts from the hilus leaving an appreciable 
space defect which is filled by a proliferation 
of the penpelvic fat The latter then gives the 
impression of having crowded into the kidney 
from the hilus and of having replaced the 
shrunken renal tissue (Fig i) Careful gross 
and microscopic sectioning in every case, 
however reveals that the hyperplastic adipose 
tissue is sharply demarcated from the renal 
tissue proper Such a hyperplasia is a passive 
process rather than an active one It is not 
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not infrequently rendered less hazardous du 
to the fact that the pathological changes in t 
kidney have led to a severe renal contractu 
with a secondary shrinkage and obliteration 
of the renal blood vessels 

CHRONIC PYELONEPHRITIS WITH RENAL CON- 
TRACTURE AND ITS RELATION TO F 
LIPOMATOSIS AND REPLACEMENT LLP 
TOSIS IN VARIOUS SURGICAL CONDITI 
OF THE EIDNEY 

Simple py clone pliritic contracture of the kid- 
ney An acute pyelonephritis tends to he 
because the copious secretions of e 
continue to wash the infected materia ou 
the renal tubules But if the suppura i 
maintained over longer penods o im 
constant reinfection from distant oci P 
tatc and seminal vesicles, mtestina^ 
sinuses, etc) or by a faulty drainage 
infected urine from the renal pe vis 
tracture of the kidney may eventually occu 
The tubuli are first destroyed and disapp » > 

and this is followed by an atrophy an 

ization of the corresponding glomeru 


tmtv atrophy) Since a large part of the renal 
tissue is Supplied with blood by the vasa 
eSerentia of the glomeruli, a destruction of 
the latter produces a severe ischemia, which 
together with the secondary inflammatory 
changes in the interstitial tissue leads to a 
contracture and fibrosis of the kidney e 
organ then shrinks, leaving a rough granular 
surface, and the renal tissue retracts markedly 
from the hilus On cut section the renal sub- 
stance mamfests a definite narrowing, espe- 
cially in the cortex The cortical and medul- 
lary markings are usuallv indistinct The pen- 
nelvic fat shows a definite proliferation and 
mves the impression of having crowded into 
the kidney from the hilus A definite fibrosis 
is usually present in the fatty capsule and to a 
lesser degree in the penpelvic fat Histological 
examination of such a kidney usually reveals 
definite traces of the preceding suppurative 
process but if the latter has run its course 
many months or years previously, one nun 
find only numerous hyahmzed glomeruli and 
a fibrosed interstitial tissue containing a few 
dilated tubules with a flattened epithelium 
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fused with vinous neoplasms of the penraul 
and prnpdvic fat, of the fibrous capsule and 
of the mul substance proper It is significant 
that such tumors may reach enormous propor 
tions without producing any appreciable prev 
sure atrophy of the renal tissue Histological 
examination therefore reveals a perfectly 
normal kidney substance In perimud fi bro- 
lipomatosis and In renal replacement lipoma 
tosls, on the other hand a pyclooephritic 
contracture is always demonstrable and one 
usually also finds traces of the preceding sup- 
purative process In the kidney 

Simple hpomata of the kidne> arc usual!} 
small and situated in the cortex Tbe> are 
well encapsulated and separated from the pen 
pelvic fat by a heavy wall of normal renal tis- 
sue Occasionally however such a growth 
msj reach such a siae that it occupies an en 
tire pole of the kidney The calyces of the in 
volvul portion then teem to end blindly in the 
tumor tissue But in such a case careful gross 
and microscopic sectioning wiD reveal that the 
neoplasm is well encapsulated and sharply dc 
marcated from the pen pelvic fat 

If the growth of the above mentioned tu 
mors is infiltrative some confusion may anse 
on gross examination But histological study 
will immediately reveal the bfastomatoua na 
ture of the process 

In various forms of nephrosis the existing 
bperoia produces an mhltrstion of the renal 



tmuc (raalnh of the proximal convoluted tu- 
bules) with chemical fat- This lends the organ 
a yellow color This condition, which b rsae- 
timea spoken of as a Lrposii, should never be 
confused with lipomatosis which represents 
an cxtrairoal proliferation of actual adipose 
tissue 

StmUAJIV AM) COKCtt/SlOTl 
It is general]} assumed tint replacement 
bpomstosis of the kidney is s rare cooditiw 
But comparative pathological studies (how 
that it is merdy an advanced form of pa> 
peh-ic fibrolipomatous, which sccompanki 
every chronic suppurative process m the kid 
ney to a loser or greater degree. This lstm 
condition represents a combination of ■ hjpd 
plaaia and a fibrosis of the petipdvic fit, occur 
ring in response to a chronic suppuration and 
contracture of the kidney In Its id anam 
form the penpelvic fat givo the errooeous Im- 
pression of having undergone a tremendous 
aettea proliferation and of having crowded Info 
the renal substance producing a pro*®** 
atrophy and destruction of the latter itiau? 
the changes In the pcripdvic fat are * ca ® t Tj 
to those m the renal substance proper Canh* 
histological examination of the renal tis**W 
such cases will usually reveal a pj^cncpiait* 
contracture and traces of the procafof *oP" 
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LIEBERTHAL PERIREXAL AXD 

purative process (pyelonephritis) Occasion- 
ally, however, if the latter has run its course 
manv months or years previously , no signs of 
am previous inflammatory change may be 
demonstrable and it may then be \ ery diffi- 
cult to recognize the changes m the renal tis- 
sue as being definitely due to a previous sup- 
purative process Such conditions are espe- 
cially apt to be encountered m the most ad- 
vanced cases of replacement lipomatosis, and 
it is this fact v. hich has led to the erroneous 
assumption by some authors that the changes 
m the kidney are those of a pressure atrophy 
due to an active ov ergrowth of the peripelvic 
fat 

All portions of the pathological adipose tis- 
sue in renal replacement lipomatosis are di- 
rectly continuous with the rest of the peripelvic 
fat, and they are sharply demarcated from the 
renal tissue proper 

The development of a renal replacement 
lipomatosis depends upon the presence m the 
kidney of a low grade, chronic, suppurative 
process over a penod of years The circum- 
stances which tend to maintain such a process 
are best encountered m cases of long continued 
incomplete obstruction to the outflow of the 
urine from the renal pelvis This explains why 
renal replacement lipomatosis is so frequently' 
seen in cases of renal stone 

Renal replacement lipomatosis must be 
snarply r differentiated from neoplasms ol the 
perirenal and peripelvic fat of the fibrous cap- 
sule of the kidney and ot the renal substance 
It should not be confused with hposis which 
Is an entirely different pathologic entity 


PERIPELVIC FTBROLIPOkLATOSIS Sox 

Penrenaf fibrohpomatosis and renal re- 
placement lipomatosis (advanced form ol pen- 
pelvic fibrohpomatosis) assume clinical impor- 
tance only lrom the tact that they produce 
v ery extensiv e alterations in the topography 
of the tissues surrounding the kidney A de- 
tailed know ledge of these changes is essential 
to the proper performance of operations on the 
kidney 
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and filled with cnamriated colloid. It may 
then bo very difficult indeed to identify such 
a contracture is hiving been erased b> 1 pee 
vious chronic pjdonephntia (Fig 10) 
Primary pyontphrotis (amah pyonephrosis) 
In the coarse of 1 chrome pyeloacphritia, in 
obstruction to the outflow of the infected urine 
from the renal pelvis may develop The stag- 
nant urine then gradually becomes trans- 
formed into pus, leading to the formation of 
an empyema of the ureter of the pelvis, and 
of the calyces above the point of oostructlou 
But since the preceding suppurative process 
h«« produced a sclerosis of the renal substance 
and a cellular infiltration of the nail of the 
renal pdvis and of the calyces neither the 
pelvis nor the kidney tissue dilate follow Lug 
the development of the obstruction and a 
small pyonephrosis Is the end-result Histo- 
logically men a kidney presents the picture of 
a chronic pyelonephritis with contracture 
Secondary pytnepkrosu (Infected bydroae 
ph reals or large pyonephrosis) When an 
obstruction to the outflow of the urine from 
the renal pelvis (due to an aberrant vessel a 
congenital valve an abnormal insertion of the 


ureter a renal or ureteral stone, etc) appears 
before an Infection has set in ahydrooephrods 
develop# first The renal pdva and ttelJdnry 
substance may then dflate to a tremendous 
siae and, if an infection of the retained urine 
subacquently occurs, the latter is gradually 
converted Into pus, and a large pyonephrosis 
results. Histological eraminatioa of the renal 
tissue In such a case reveals the changes of a 
chronic pyelonephritis as well as Lboac of a 
hydronephrosis. Through the combined fortes 
of hydro nephrotic atrophy and pyelooephritic 
contracture, the renal substance is tlwi re 
duced to a thin fib robe shell which stretches 
over the ends of the greatly elongated calyces 
like a huge canopy This sequence of events 
leads to the formation of a large space defect 
which surrounds the renal pelvis and calyces, 
and which Is bounded peripherally by the 
compressed shell of renal tisane. This space 
delect Is filled by a proliferation of tf* ped- 
pdvicfat. The suppuration which Is going on 
at the same time in the renal substance and 
in the renal pdvis gives rise to chronic sec 
ondary in fl a mm atory changes in the hyper 
plastic peripdvlc adipoee tissue which gradu 
aflv lead to a fibrosis and frequently to a hya 
linlaatlon of the latter (Fig 4) 

Such a kidney may reach an enormous site 
and In estnane cases ft may waght 10 pounds 
or more If the organ is cut open ft soon bo- 
comei evident that by far the greatest part 
consists of sdcrotfc adipose tissue which is 
pierced by the greatly dilated renal pdvis and 
calyces, and which la covered by a thin fibre tic 
shell of renal tiaaue which surrounds it Hhe a 
caqwule (Fig 5) 

It is mainly such advanced cases which are 
known as a renal replacement hpo mat oafs 

RiMAL UP LACUIENT LEPOUATOSIS 

This condition consists of a hyperplasia and 
a sderoais of the peripdvlc fat associated with 
an advanerd pyelonepfintic contracture of the 
kidney The Inciting cause is always a low 
grade chronic suppurative process In the renal 
substance usually of many vnn duration 
The primary pathology ts alway a the chronic 
suppuration in the renal tissue and the result 
ing renal contracture The tremendous prohf 
eratlou and fibroaa of the peripdvlc adipose 
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Ki„ (j. Pcntx.lv ic hbrolipomatosis High power photo 
nucro 0 rajih snowing chronic secondary inllammator> 
changes in the ptnpelvic fat 


tissue is alwajs secondary to the changes in 
the kidney 


THE CLIMCVL SIGNIFICANCE OF 1’F-RIRF.N XL 
FIBROLIPOMATOSIS AND OF RENAL RE- 
PLACEMENT LIPOMATOSIS 

These two conditions assume clinical im 
portancc only from the fact that they produce 
extensive alterations in the topograph} of the 
tissues surrounding the hidnex The normal 
organ may very readily be shelled out b> blunt 
dissection from its surrounding bed of adipose 
tissue leaving a long narrow pedicle which 
may be clamped and tied with ease As the 
result of pathological changes in the perirenal 
and peripelvic fat hoxvever considerable diffi- 
culty may be encountered In the presence of 
a perirenal hbrolipomatosis the fibrous capsule 
is firmly adherent to the sclerotic fatty cap- 
sule A plane of cleavage may then be found 
only between the fibrous capsule and the sur- 
face of the kidney, and the renal pedicle may 
he exposed only after sharp division of the 
reflected fibrous capsule at the hilus (mtra- 
capsular nephrectomy) In renal replacement 
lipomatosis (peripelvic fibrolipomatosis) a 
heavy band of fibrosed peripelvic adipose tis- 
sue surrounds the renal vessels like a mold 
This produces a shortening and broadening of 
the pedicle A preparation and narrowing of 
the latter for safe damping and ligature can 
then be accomplished only by sharp dissec- 
don, which brings with it the danger of senous 
m jury to the great vessels It may truly be 
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I lg 7 Piripclwc hbrolipomatosis Low power photo 
micrograph showing a thickening of the interlobular septa 
of the pcnpehic fat 


said that if perirenal and peripelvic hbrolipo- 
matosis did not exist operations upon the 
kidney would be technically far simpler than 
they sometimes are 

Perirenal and peripelvic fibrolipomatosis 
are usually not recognized dinically The di- 
agnosis is commonly that of the underlying 
and causative pathological condition (pyo- 
nephrosis or pyelonephritic contracture of the 
kidnc}) 


PATHOLOGIC XL DIFFERENTLXL DIAGNOSIS 

Perirenal fibrolipomatosis and renal replace- 
ment lipomatosis are not infrequently con- 



Fig S Penpelnc hbrolipomatosis High power photo- 
micrograph showing trne strands of hbrous ussue spreading 
into the fat lobules and breaking them up into smaller 
areas 



CLINICAL SURGERY 


\ SIA1PLE SE\ EV SUTURE METHOD OF BIL \TERAL URETERO- 
ITTESTINAL IMPLVNTVnOV 

RjJHMITOr 12 Cuu 

m VNK HIM! \N UP r vcs Sa Fiivnro, fitn fmii 

T HE method, the rnrgeoo, and the patient \\T*rea* Ok technique of Implantation a the 
cootnlwie In |»rticukr waj« to the niece* Important part 0/ tte problem cf nvilvH, u* 
of uretero-mteitinal implantation. Many preparation after-care erf the bowd and un- 
dlffereot method* have been uied. Some orf theae nary tract am equally Important and ape daJ 
are Inheientir defectivo and hate shown a high Good abdominal relaxation h »nrl «p 

percentage of failure* no matter ho* viol 1/ nil) abdomen foil ol adhesfcraaa the result of preview* 
performed Otlwra, which theoretically fulfill the wrjery jirrwent* rod dlffWiiltlea- Tlx tec hnical 
requirementa, frequently h*\e tailed becau** they requirement* of anv metWl may be atated u 
acre poorly executed. Ail method* are technical preventive. The prevention of penionjiia, uni* rr 
and require minute attention t every detail and lea La re, nreteial obatrnctlom and ascending uri- 
aomc are ao technical aa to defeat ibdr purpoae. nary Infection occupies a place erf ariahle tm- 
A perfect operation may be foilcr* ed by com plica portaoce in different aurgkal mlrala, aa »bow n by 
Lion* arising through Indl kioal predi*pu*aioa to tbo variation In tfadr methoda 0/ prevention Th* 
infection, formation of stone, or other aboonnaL late PL C. Coffey's effort* to a old ccmpbcataxa 
It) Tbc age and cnodibnn of the patient affect are evidenced by the idea of a functioning valva 
the riik and the permanence of the efficient to- (submucosal Impian tallon) at the jyfnt of 
plan tat loo. Young people have a better expect to pm cut amending Infection Inlihl catheter 
aocy and fewer cLa these* than adult* and the drainage of the ureter to pm ent ebatruction from 
s^cd The remit* of urctero-lnteUlnal Implant* edema, abdominal pari* to prerent peritonitis 
boa for exitrophy and vedco vagina] fistula aur and tale care of powfl.Je unnarr bikage, and 
pua thoae for \eakal cancer and tuberculous. later tha burled uretero- Intestinal mtore ( third 
For example In 1914, the right and left ureter* of technique’*) for the tame purpoae, obviaunr the 
L P 5 year* of age, mere implanted Int the need of packs but obstructing the ureter until the 
bowel separajdy (September and November) and mtore form* an orifice Uigglra, using Coffer 1 
the eeatrophlc bladoer wa* remo ed later The technique ID, imbedded the ureter wfthoutdi id- 

reanlt haa Deen perfect (Fig 1) Two )ear» bter ing it, m the waff of the bowd with tbc Idea of 

C. R. at the age 0/ 6 y ear* waa treated timilari) securing Iree drainage of mine through the natural 

with a lasting remit equally good fFIg ) How channel until the local edema subsided and the 

e\cr II j ear* of age, w ho had H ed com- new orifice became eatabllihed by the suture 

fortably for venr* after Implantation, died of cutting ita way through Poth modified the Hic- 
uiemia b) the obstruction of a sioo* gks* technique by discarding the uretero-inLeta- 

caught In the implanted ureter of her remaining nal auture tinmen to lumen) which waa not 
Lxlney — a late complication unrelated to the strictly aaepbc, for a »ecaod stagei opentica at 
method of Implantation which an orifice is formed between the intact 

ureter and bow d by *pedal caaterv 
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Fig i Excretory urogram taken 15 years after uretero- 
mtestinal implantation for exstrophy Both kidneys and 
ureters appear normal 


Fig 2 Excretory urogram taken 13 >cars after uretero 
intestinal implantation for exstrophj Renal function is 
normal and there has been no evidence of infection. 


It is possible that the factor most responsible 
for either good or bad results by any method, once 
peritonitis and local infection are conquered, is 
the manner of the actual implantation The more 
recent methods, some of which are heretofore 
mentioned, are planned mainly to prevent local 
infection and peritonitis Undoubtedly, such in- 
fections are grave risks However, I feel that their 
prevention has been emphasized at the expense of 
other equally important requirements In looking 
back, I found that my own failures and successes 
could not always be explained satisfactorily and 
this review led me to suspect not only that the 
actual manner of implantation is more responsible 
for the good results than the method used but 
also that a very marked simplification of method 
might lead to general improvement of results 
Omitting the details of an experimental study 
which will be reported elsewhere, it may be stated 
axiomatically (1) that the ureter should be led 
mto the bowel bv the most direct and natural 
route, without twisting, kinking, interference by 
bands, blood vessels or folds of peritoneum, too 
much tension or undue looseness, (2) that the m- 
msion m the muscular lavers of the bowel should 
be made at the accessible point, in hne with the 
natural course of the ureter and should be of suit- 
able sue, not too Song or too short, exposing the 
surface of the submucosa (not the mucosa) with- 
out entering or breaking the blood vessels, (3) 
that all anchoring sutures should pass through the 
strong conncctn e tissue fibers of the submucosal 
'ajcr of the wall of the bowel and the adxentiual 


laver of the wall of the ureter without entering 
the lumen or even the mucosa of either, and (4) 
that, in closing the incision, the ureter must not 
be constricted in the slightest degree, and at the 
same time the closure must be secure enough to 
prevent leakage or herniation 

A very simple technique will fulfill these re- 
quirements Certain details of the follow mg 
method need refinement and lurther simplifica- 
tion However, by it 12 patients have had both 
ureters implanted at one operation and the 
method which w'as used is reported as a step in 
the development of a technique which differs 
from others by its simplicity 

THE SIMPLE SEVEN SUTURE METHOD WITH PROBE 
AVD CAUTERV 

The method to be descnbed may be designated 
as the simple seven suture method with probe and 
cautery , to distinguish it from a similar technique 
w ithout the use of the probe, to be reported later 
The steps of procedure are 

1 The preparation of the patient, 

2 The openmg of the abdomen and the packing 
off of the intestines, 

3 The preparation ot the peritoneal flaps and 
isolation of the right and left ureters 

4 The selection of suitable positions for the 
implantation and the placing of stay sutures to 
mark the lower of these positions, 

5 The implantation of the ureter which is to 
be placed in the lower position, and then the im- 
plantation of the other ureter. 
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6 Drawing which illustrates the selection of the 
fatorable site for implantation so that the ureter has a 
natural straight entrance into the bowel The line for in 
cision, indicated by broken line beneath the ureter is 
marked by stay sutures. 

5 Three soap suds enemas should be given 
the first, early m the afternoon of the day preced- 
ing operation, the second, on the evening of the 
same day, the third, on the morning of operation 
All of this thud enema must be siphoned bach 

6 -\o fluids should be taken after 6am 

7 Breakfast should be omitted 

8 A retention catheter should be placed and 
left open during the operation in order that the 
bladder will be empt\ and out of the \xay 

Spinal anesthesia gi\es the best relaxation and 
can be reinforced with gas and oxxgen or ether if 
necessary Ether is better for children 

Step 3 Ibdoimnal exposure \ nnd-abdomina! 
incision is made from the sy mphx sis to alongside 
the umbilicus The mtesLines are packed off w ith 
a rubber sheet reinforced with gauze packs The 
abdomen should be relaxed and the bowel must 



The muscular layers can be separated from each other and 
stripped from the subraucosa beneath by spreading open 
the points of a clamp in the incision 

be empty Intestinal clamps then are unneces- 
sary 

Step j Formation of peritoneal I laps and isola- 
tion of the ureters The peritoneum is slit as near 
the pelvic colon as possible, alongside that portion 
into which the ureter is to be implanted, and not 
over the ureter This incision is extended \yith 
scissors in both directions parallel to the gut The 
outer laxer then is stripped up, carefullx so as not 
to tear it, beyond the position of the ureter both 
below and aboxe the brim of the pelxis, and this 
llap of peritoneum is made of a sufficient si/e so 
that its edge can be drawn well out to the middle 
of the pelxic colon The ureter strips up with 
this peritoneal flap as a rule (except in old people) 
and can be drawn out of its extrapentoneal bed 
bx hooking it with a ligature earner thrust be- 
neath the peritoneal flap (Fig 3) tape of soft 
rubber is looped oxer the ureter which is dissected 
free of the peritoneum forming the llap, care being 
taken to interfere as little as possible with the 
peri-ureteral fascia and blood xessels and not to 
pinch, twist, or traumatize the ureter By gentle 
traction on the tape, after the bladder has been 
lifted up into the suprapubic xxound, the juxta- 


SUEGER\ G\ NECOLOGi AND ODSTETR ICS 



r* t Dt» mg t dh t tnl i the ra a aacT ta kirk the lire* ra~hnn «t ntom in 
tJacni a. Sclorc, \o paxrd /rod tt/i to n*kt tbrocjfa tlx saiaoooxa, r*fht t 
left tknxxk the xheamx. care beta* card M to c*to the Wr*e» oi the boirl oc 
mrttee b, Vtaix, .Vi t» pwal <*po aO* \ Irepmj ia nud tlx pnaapke 

ilixtraud ia >«arr a. c, hho» box each knot* a plaesd ia the nhanoxa A 
Sboa Lb* tnaa^e ci mdjauo» narked at by the thre* ■ilnra 

terical [wrtkm of the ureter can be aceo trim- the freed and ligated end tj pulled back and out 
pcritoocaW/ A abort indaioa b made in the pen- from under the pentonesm Thi* Jeaier the 
tmtfum at thb point, and through tin* a imall ureter aufidenUy long t enable tranapiantatlon 
loop oi the ureter b polled out (Ft* 4) Thera at that point *bch later aeem* the moat fa oe 
the ureter b doubly damped, di idej bet een tha able 

clua pa, and each end b ligated (Fb 5) The abort A peritoneal dap b prepared and the ureter 00 
»kt In the pen toMtun next to the blatWer through the opposite ride ia bolated id a aindkr manner 
ahkb ti* ureter has been dnakd, 11 daaed *llh SUfi v SdtfUts gf U* Jw 'iftir 

catjuL By careful manipulaDoc ao u neither to both ureter* hat been belated the a n a tomic a l 
trauma lire nor to Interfere * th it* blood supply relatlccahip* *hich ba e been created ahould ba 
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studied The most natural course of each ureter 
into the bowel must be determined in relation to 
the flaps of peritoneum on each side which have 
been prepared purposelj to cover the sites of im- 
plantation and, if this relationship is wrong, the 
flaps should be modified to correct it bx extending 
the incision in the peritoneum either up or down 
It is preferable that the ureters should not enter 
the bowel at the same level and usually it is easier 
to place the left ureter higher than the right This 
point can be settled b> laying the ureters over the 
bowel and then manipulating ureters, bowel, and 
flaps into various positions until that which seems 
to be the most favorable is found 
Step Implantation of the ureters until seven 
sutures The position for implantation is marked 
by two stay sutures, one at each end of the imagi- 
nary line of incision (Fig 6) The mam purpose of 
these sutures is to mark the line for incision Thex 
are used very little for traction The part of the 
bowel marked by the sutures is held up and 
smoothed flat on the fingers of the left hand with 
the thumb The sense of touch helps greatly in 
cutting to the depth desired and straight through 
the layers instead of on a slant or dissecting off 
between la> ers A clean cut from 2 5 to 3 centi- 
meters long (4 centimeters for hydro-ureter) is 
made in lme with the two stay sutures through 
the muscular coats which are teased back b_\ 
blunt dissection, thus exposing the surface of tb 
submucosa with its blood vessels m the lo' 
two-thirds of the incision for an area from 
millimeters wide and 2 centimeters long 0 
The ureter now is laid oxer this inr 
suturing (Fig 8) It has become distr 
unne in the few minutes since ligatm 
tention aids in making a neat imp! 
ural course, proper length, moi 
suturing through the adventitia 
tiou of the lumen, and more accu 
the size of the triangle which wi 
the submucosa by the three anch 
A suture of 20 da> four o chromic g 
half circle plastic atraumatic needle (l- 
passed through the submucosa (care being 
that it does not enter the mucosa or the luna 
the bowel, Fig 8, c) at the outer border of trie 
area exposed, about 4 or 5 millimeters from its 
lower end, and then through the adventitia of the 
outer side of the ureter (care being taken that it 
does not enter the lumen or the mucosa even, 
flattening the ureter with the thumb on the index 
finger of the left hand aids in properly placing 
these sutures) at the proper point and side (Fig 
a) so that, when tied, a good fit will be secured 
It is not tied at the time The ends are left long 




Fa presentation of the reasons for 

can sutures A The nght method 

a 1 ong method a transx erse 

suture might constrict 
sutures should be 
f l'ri times the 
he ureter tits 
V sutures 
nghtlj 


place 
border - 
that the tin 
of which is U. 

8, d) This tlum k 
adventitia of the su, 
the proper relation to w 



Dct m* bicb ubwltsttw lb* canterr uxt p*ob* 
d cd itwcrtKi* tb* «refcr u«ta lb* boat) Jh^aut^ 

■ lam*b «U*w«e«w ud mm** » mIi tmm (he 

• ^*1 *bcr% the t*M of tb* tr*rrjd* foraard U the 
>co« by tb* tnt. »eCDod. *ad tbml waara 


th» op«U| ato tb* bcr»d cud* by Lb* mtHT \ttrt tb* 
■men* aterOd, tb* wnuM cbiwp* Uk raubcr |iuiii, 
kich *n act *boa* lb lb* iJWLf rifjM, c* lb* loop* of 
aotarci Iv* \ ud So l*h wUbdia ud tbo* 
■Lara *J* drawn tight loJ tied, tin* incbortof tb* urrUx 

Ib frarunu e rept rwm ti hf W lb* mua ■ 
b*cb lb* (uet*r * *ncbo*rd t* tb* nlol tb* wl**ta>* by 
tbwli **tniw* *, Sbcm bow tb* **t*i**, \o*. *,«odj, 

incbcr tb* artter t«-4gjy a lb* «fll oparuf Ikroagb tb* 

■ knn«i ud raocD** i*b hr tb* tntnr ud ifWlntr* 
Lb* rr ** n * tb** b* *bo«U notUb* kjje Wt «f Hit, u 
icdiMled bjr ibe douad ard*, ttjiwl to th* diuieU* at tb* 
carta b. rrprt*cwt* tb* aattuinctwl «**Hi.i*in— bxb 
a »ecjrtu, ud ibo» bov tb* lowtb ud lUlb tutin 
tocbor tb* enter u tb* tivcmh cJ the «r»* 


form* the third lochorinf future of the *d entltla 
to the *utunoco*» The two parti of the loop of 
each of the three anchorina future* which pene- 
trmte the aabmucat* »re brought together and 
beidm mo*qtutockmp* fitted with rubber roardi 
Traction on thew three damp* *H1 hit tijf tri- 
angular are* In the aubmottwa which ta t be 
perforated In th» ti\ the point for perlorwricc 
aud naemon of the ureter can be »tc*d*fd when 
the time cornea to implant the ureter and th* 
Liftrn* of the wall of tbs bowel pnnenl* contano- 
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*‘8 13 Drawing to show how the sixth and seventh 
sutures are placed Sutures 4 and 3 do not catch the sub 
ntucosa since their purpose is to hold the ureter in the 
muscular trough Suture 6 should catch a small strand of 
submucosa on each side, since otherwise it might tear out. 
Suture 7 closes the serous and muscular layers only Catch 
ln £j * su * )mucous layer in this suture might cause when 
tied, constriction of the ureter and, since this suture is 
relieved of strain by suture 6, a submucous hold is unneces 
sary 

nation of the field by the regurgitation of an\ of 
its contents after it has been perforated This 
will not occur if the bowel has been prepared 
properly and is empty The distance between the 
three anchoring sutures in the submucosa is of 
some importance The base of the isosocles tri- 
angle formed by them should approximate one 
and one-half times the diameter of the ureter so 
that when they are tied the ureter will fit the 
tnangle The sutures should pass lengthwise 
through the adventitia of the ureter, and not 
crosswise, m order that a good hold can be had 
without constricting the ureter when tied (Fig 9 ) 
An abdominal pad now is placed over the bowel 
and the ureter laid on it so that when the ureter 
!S opened no urine can soil the wound The tied 
end of the ureter should reach at least 3 centi- 
nieters beyond the level of the three anchoring 
sutures and it may be longer This excess length 
will hang free in the bowel after implantation hut 
'mu slough off after several day s either flush w ith 
the anastomosis or enough so that onl\ a small 
papilla remains with the permanent orihce at its 
K 6 temporary orihce be vend the wound and 
the point at which the new and permanent orihce 
^ 1 prevents urinan extravasation into the 



Fig 14. The method of evtrapentoneali/ation of the 
sites of implantation 


wound and makes the implantation easier from 
the technical standpoint Ureteral obstruction 
from surgical edema during the first few davs 
after operation also is less likelv About 1 centi- 
meter from its ligated end, the ureter is slit so as 
to give a good, full temporary opening (o 5 10 1 
centimeter in sire) A probe is passed through 
this slit into the blind end and given to an assist- 
ant who holds the ureter on the probe bv pulling 
up the slack with a ligature carrier (Fig 10) The 
gauze pad over the bowel is removed The tri- 
angular area of submucosa is lifted taut with the 
three mosquito clamps, and a small opening is 
made with a hne cautery through it and the mu- 
cosa between the two lateral sutures Care must 
he used to make this slit the size of the di imeter 
of the ureter and not too long, as happened on 
one side in mv last case when I used an electric 
knife An incision which is too large gives t 
greater risk ol leakage at the site ot implantation 
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Fig 21 Photomicrograph of a section of the ureter, of the 74 year old patient 
(Case 3) subjected to too much surgery, where it entered the lumen of the bowel 
showing periureteral inflammation and constriction a, left Low power b, high 
power The ureter and kidney above were normal 


I he end of the ureter on the probe is guided into 
this opening by the assistant and pushed into the 
lumen of the bowel (Fig 11) The three mosquito 
clamps are removed m succession and each time 
the corresponding anchoring suture is drawn 
tight The withdrawal of the probe is the step in 
technique which involves the only real risk of 
sepsis and a modification of technique to avoid 
this is being tried out experimentally After the 
probe has been withdrawn carefully onto a strip of 


gauze to avoid contamination of the area, these 
three sutures are tied 

Sutures No 4 and No 5 are used to anchor the 
ureter in the upper part of the muscular channel 
(1 to 15 centimeters in length) still left of the 
original incision One of the cut edges of the 
incision is lifted in tissue forceps and a suture 
(suture No 4) of the same material as that used 
for Nos x, 2, and 3 is passed through the serosa 
and musculans of this lip without catching the 



Fig 22 Fig 23 Fl S 24. 

% 22 Excretory urogram of the same patient as tation and the hydronephrosis are gradually disappearing 
‘gure 17, taken 1 month previously Fig 24 Excretory urograms taken 4 months after bi 

u V 8 J 3 Excretory urogram of Case •, 12 months after lateral implantation of the ureters into the pelvic colon 

i oro-uretero-intestinal implantation The ureteral dila tCase 9) The kidneys and ureters appear normal 


StJRGER\ GY\ECOLOG\ AND OBSTETRICS 


TABDLVnaS OP CAS hi 



Ufttli 



H3NMAN BILATERAL URETERO-INTESTINAL IMPLANTATION 


Si3 


TABULATION OF CASES* — Continued 


Case 

Sex 

Diagnosis and pathologic 
report 

Operations 

Course 

\utospy 

Remarks 

7 

51 

63 

Squamous cell carcinoma 
of the bladder (cxien 
sire) Total pbthalem 55 
per cent Excretory uro- 
grams showed no dye on 
the left and a normal 
nght ureter and renal 
pelvis 

1 The left h> dro-ureter 
was tied off but not 
transplanted Right 
uretero-intestinal anas 
tomoais. (The opening 
into the bowel was made 
with scissors and not 
with cautery) Convales 
cence was fair with 
periodic deviations of 
temperature 

2 Total pros Utocys tec 
to my (7 weeks after 
transplant) Pathologi 
cal examination showed 
extension into the pros 
tate and left ureter A 
small abscess was opened 
into extrapentonea.il> in 
the region of the ligation ! 
of the left ureter 

Sudden exitus on the fif 
Icenth day after cystec 
tomy 0 weeks after the 
transplantation 

\o autopsy Impression 
Suppurative left nephn 
Us with perirenal and 
pen ureteral abscesses. 
Apparently the trans- 
plant on the nght was 
working satisfactory 

The patient died of sepsis 
secondary to the com 
plete obstruction of the 
left ureter (see Case 5I 

8 

M 

64 

Carcinoma of the prostate 
with extensive invasion 
of the bladder 

Bilateral uretero-intestinal 
implantation The open 
lag in the bowel was 
made with Skene s cau 

1 tery 

The patient developed 
bronchopneumonia on 
both sides and died m 5 
days 

No autopsy 

The operation technically 
was good 

0 

F 

42 

\ esicovagmal fistula. 
Hysterectomy 4 y ears 
*go An attempt to re- 
pair the fistula has beei 
made each >ear since. 
Excretory urogram showed 
normal kidney's and 
ureters 

: Bilateral uretero-intestinal 
implantation using 

Skene s cautery to open 
the bowel There were 
very extensive intestinal 
adhesions which bad to 
be freed before the field 
could be packed off ami 
the pelvic colon exposed 

There was considerable ab-; 
domical disunion on the; 
second day urine was 
draining by rectal tube ; 
'The temperature rose to 
104 degrees on the third; 
day and was normal by; 
the fifth day The patient 
was passing gas and fecal 
material by the fifth day 
Convalescence was un 
eventful from then on 

i 

i 

j 

i 

The patient left the hospi 
tal in good condition and 

1 much pleased to be oon 
Unent again Figure 24 
■ shows the excretory uro- 
grams and Figure 0 is a 
photograph of the patient 

to 

M 

63 

Carcinoma of the bladder 

(biopsy) fulgurated four 
^sparate times without 
benefit. Blood pressure 
180/75 

1 Bilateral uretero- intes- 
tinal implantation us 
tng Skene s cautery to 
open the bowel Dura 
Uon 1 hour and 30 min 
utes 

2 Rctroprostaio-scrainal 
vesiculocystectomy 
October 77 1934 

Conv alescence after ure- 
tero-intestinal transplan 
tatioo was uneventful 
Recovery after cystec 
tomy was good The pa 
tient was up on the eighth 
day but developed sep- 
ticemia from a pelvic ab- 
scess and died on the hf 
teenth day after cystec 
tomy 

Death from septicemia 
Cortical abscess in left 
Udney without pyelitis 
or obstruction of ureters 

Excellent result of trans 
plants (Fig 2 $) 

11 

51 

72 

Cartanpma of the prostate 
vesicles and bladder 

1 Bilateral uretero-xntes 
Unal implantation us- 
ing Skene a cautery to 
open the bowel 

2 Cystectomy attempted 
The pelvis was frozen 
and it was impossible to 
remove ail of the cancer 

Convalescence good after 
implantation Suprapubic 
fecal fistula from injury 
of rectum when cystec 
tomy was attempted 
Patient died on the fifth 
day after cystectomy 

The ureteral ends have not 
sloughed off (Ffij .6) 
There was no peritonitis 
or local infection 


12 

F 

9 

Complete incontinence fol 
lowing an automobile ac 
adent at the age of 5 
years Attempts to repair 
Die incontinence were 
made at the age of 3 and 
again at the age of 6 
without benefit \\ hen 
toe child was examined, 
no v*gma could be found 
an d a uterus was not 
Palpable f Apparently 
the vagina had been used 
to make a urethra Ure- 
teral implantation scemet 1 
the only way to secure 
continence X ray tilmi 
show *pma bifida of the 
enure sacrum and abnor 
m^d separation of the 
pubic bones of the sym 
Physis. Intravenous uro- 
grams show normal kid 
ney* and ureters 

Bilateral uretero-intestinal 
implantation b> the sun 
pie seven suture probe 
and cautery’ method An 
electric knife was used 
and the opening made by 
it was too large on both 
sides but more *0 on the 
, nght where an opening x 

I cm long occurred neces- 

sitating sutunng of the 
submucosa to close the 
1 bowel a procedure other 
wise unnecessary 

This patient had nausea 1 
and some vomiting with 
slight abdominal disten 
Uon for 4S hours after 
operation The highest 
temperature was 3d 2 
degrees and the tempera 
lure was normal on the 
fourth day The blood 
urea on the second day 
was 3$ mgm per cent 
The urine through the 
bowel was blood tinged 
for 4S hours but has been 
clear since f 

1 ! 

i 

1 

This patient has been seen 
several times since leav 
mg the hospital and has 
remained in excellent 

condition 

i 

f 

f 

i 

i 

Figure 7 shows excretory 
urograms before and after 
operation 

Figure 28 is a photograph 
of the patient 


of other cu« operated upon b> the author b> different methodi than the one described In this paper is given m the parw_r 
CnUt K Uretero-intestinal Implantation etc Surg Gynec &. Obst ta\j 60 iu S 

TAt operation o varies and an infantile uterus were found but theur relation to tee bladder or vagina was undetermined. 









1 ■* J rbotofnpk o i k blan i, amen, and portion of 
pd K cclot, ikn toe li*t t b* rrdaodaiX » relax) cad* ha 
o*< ikmirktd ut tU «rrttr» and Uisejr peKn Mia «b- 
laled befoe* opexaijoo becatre ct *t«trurtna here c*»- 
ceroxi In u« U (W Uaddrr (Can o). 

aubmucoaa and then b passed longitudinal^ 
through the adventitia of the ureter at the proper 
lateral margin u it lie* in the channel and back 
through muscularb and scroaa, In the form of a 
mattress suture. Suture No. c b passed on the 
oppodte tide tbnilariy through the other hp of 
the bcbkm and through the adventitia of the 
adjacent tide of the ureter The turreoc mutt be 
absolutely certain that neither of these future* 
perforate* the meter When future* Not. 4 and 5 
a re tied the ureter lie* tree and unobstructed but 
firmly imbedded in the muacular channel (Fig. 
t») 

S tore* No 6 and No. 7 are of intestinal Qnen 
or till. (Pagenalecher) They dote the lower por 
Uoo of the inofioo (about it 15 centaneteo in 
length) by bringing together the cut edra of the 
reroca and muacular lav cr* 0 f the bowel over the 
prin t at which tha ureter perforate* the tub- 
mucosal and mucosal lajers The t i lth future b 
placed at the level f the third anchoring future 
and should catch a amaE ft rand 0/ fulxmxofa 00 
each ode. The aeventh future cloaca the mnnilir 
lajtraof the bond without tubmucore just abo e 
the level of the firat and recood anchoring future* 
(Fig it) If F*operI> placed, they will prevent 
herniation of the bowel and will not came oh- 
rtrnctjon of the ureter Of comae, more than two 
mtetre* ma> be uaed for thb porpore If necessary, 
ta b the caae if too long an mcbkffl b the bowel 
ha been made. 


Hi >4. Tb« peha aad arrtm HI mM iilaUd Th 
“eterri csd* ha dc»Wtl lk« onkn Mto dw Lmj 
are wrfl pauwt Cortical abacm o l Lb* kidney ukwbtnXy 
hcn»iofrwxM n aoaii, M part cl the nicntrt U jrtxiri 
wpticwaw (Hood CuilcJW poratn ) ranking frw* ikr* 
m tha pd m Uonif cj Ucctoray 

The otbtT ureter b Implanted bv the fame 
technique aa that given abov 

Sup 6 Ertr*ptriU#*a]uatum. The flap of 
peritoneum 00 the right b adjusted to cover the 
area where the right ureter enter* the bowel and 
a sewn In place with Interrupted catgut future*. 
The left aide receive* the nine treatment Care 
a tales that neither bowel nor ureter it polled 
oat of Sue by these flap* and that the direct and 
natural eatrapentooeal course 0/ each ureter h 
preserved (Fk 14) 

Sup 7 dtsurt The abdomen b doted In 
laser* (peritoneum, fascia, coooectiso tuaue, 
shin) w thou t drainage It should be remembered 
that the bowel baa been opened and there mas 
ha been aome contamination 0/ glove* and in- 
struments A complete change to a atenle ret n 
peer retry to miure agajr.tt huectxm of the wound 


Twel e patients ha e had atmoltaneota hi 
lateral uretero-inteatmal nnplantatrea bv the 
fimple seven future method described abo 
(One had catropfry had sesicovagmai fistula, 
had tuberculoa* eyittta a had cancer of the 
urethra *nd \ ewcal neck and 5 had cancer at the 
bladder ) Five patvnts have died Only one oi 
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bllTteraMiilnh^ ^ xcretor y urograms before and after of higher magnification than a, however there is shehr 
Kber’rt Ton t ^ d ‘“P laataU0n (Case t2) a ’ P e!v,c Natation, particularly on the nght’ “ 8ht 

14, -934 15 daw 3 lfter^mt.nn e Tt, ratIOn l'' December . f Photograph taken a weeks after a one stage 
% a ys alter operation This roentgenogram 13 bilateral uretero-mtestinal anastomosis (Case 12) 3 


the four deaths, however, occurred directly after 
the tireteral implantation (Case 8 m the table) 
Pabent developed bilateral bronchopneu- 
ta j ^ fortunat ely an autopsy was not ob- 
~, a m n ‘ e meters drained well from the be- 
aming and the bowels were well open There 
. ° detention and no abdominal or renal 
tetmemess—no indication clinically of anv com- 

l might have arisen from a fault in 
surreal technique 

lo JJ', ree of Lhe deaths (Cases 7, 10, and n) fol- 
tmip ( k Q remove radically at a later 

a ?[ add , er i Prostate, and vesicles one of 
(nK„t , e , s, however, apparently can be at- 
of t 1" t0 i re . na ^ sepsis arismg from the hgation 
thp i,” r S e hydro-ureter It was thought safer at 
nenh m ? bo than to implant it Had 

cvLw Ct ° my , beeQ Performed shortly after the 
ra y > tits patient might have lived There 
Th P “Aseeodmg infection on the implanted side 
jn, i° er death (Case 3) was the result of too 
tmn su f ger y a t one time, bilateral transplanta- 
uon and removal of the bladder and urethra 
ml cystectomy for cancer carries as much 
less ttf uretera l implantation However, a risk of 
itT,, n 10 per cent for the Ia tter will fully justify 
r ~ m order to permit an attempt to remove a 
er w ,cb 13 mcura ble otherwise All of the 5 
on« If Wbo d' e d had caranoma which became 
perahle only after deviation of the urine Of 


the 7 patients living, 2 had cancer whidh was in- 
operable until after ureteral implantation The 
time is too short to know whether these 2 patients 
have been cured of their cancer At present both 
are well and show no evidence of recurrence after 
about 1 year The 5 other patients (1 had ex- 
strophy, 2 had tuberculous cyst ms, and 2 had 
vesicovaginal fistula) are all doing well 

I he mam facts about the 12 patients are given 
in the table 

SUMMARY 

The foregoing results, so far as the cure of 
cancer is concerned, are far from satisfactory 
They are reported to illustrate a stage m the 
development of a technique of uretero-mtestinal 
implantation which differs from others by its 
simphaty 1 When one checks the requirements 
of the problem of transplantation with these early 
results, they give some encouragement. It is too 
early to form an opinion about late results 

In none of these twelve patients has there been 
any urinary or fecal leakage or sign of peritonitis 
Infection at the site of transplant has not been 
found in those who have come to autopsy There 
have been, however, surgical shocL, 2 cases of 

^° Pne r° ma ’ and 50171(5 evidence of renal 
mtection There is room for improvement 
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ARTERIOVENOUS ANEURISM OF SUPERIOR TH\ROIU VRTERA 
AND VEIN 
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I N ipile of the frequency ctf thyroidectomy the 
occurrcnco of artCTio\enau» conunniv.atkira 
bet* cm the rapenor thyroid artery and rein 
b oJf great rarity Tim W all the mote remark 
able, *mct the e**eb are rnually Included In one 
ligaltnx *hen the superior pole h Egaled. In a 
lirmlir anatorokal ritusikm, arteriovenous aneu- 
rism* am not ancommoa in the Mump of an n 
tremity alter amputation, *hen the artery and 
efa ha\e been tied together An Interesting fea- 
ture of these cate* u the fart that the vmptoms 
begin aooo after operation and last for a great 
min ) year* before the patient secLa refief. Be- 
came of the communication, these incummi 
rmrd) reach large sues Their chief »> mptom b 
an annoying bruit aynchrooous with the heart 
beat, 'fob bruit b disturbing and fremiently 
causes rmtahility ner\ ouj-.icss, and loss of sleep 
They are not inherently dangerous, as they do not 
rapture, aixl tbe> are too small to cause cardiac 
hypertrophy so frequent fa arteno enous com- 
munkatMKis of large \ csseb After operation the 
rebel from ») mptoms b immediate. 

CMC StilhaM t Posset, in » ), <**«i«d cm 
crass IwkHsil thyroidectomy 7 years berfcci 
sot^ei thtobbow is it* n*hl sd* orf her wti 6 a«nht 
sltsroperauoo ThasacBtsf ntheiuaorf f «* tjx \ 
disenoss u — ** 1 * erf an aaaunws erf (ha osicxb carcAid 
Tbs spoalms rr\ tsisd Urje oMssssueatn* me bet* «s 
tks mxtm thynsd srtery asd n ‘ Tha artery ssd os 
ere Ifcatrd and tbs me si suJy raacn sd Thi patient 
t*li uls/irtiry recovery 





Cam J U. Man reported Lbs rut orf -i- 
Med »i. Wo bad bad Us> ronieclnwy 5 yeara brfu* ad 
■sshco \ tea d»j after oprntioa tb» sirtjcad wl 
neOrsf is tks left ads of Iks orck, kxi ku prmstrd 
•'o aset Sbsaitoca Ui*cry orf typhjra. llo ch*J 
coe^Iust vu so suoyiCf trait, tick <hatarbrd her 
st sight There was wall sipssalt lanoe i cenU- 
raetm is duairl «r rnuartm ulor tha masdJA? V 
d ng p is si si wads erf srtenmeDoci aneanw* irf tkc 
Lkyrwd sad no TNi isnnssi u ream ed ooder local 
aoevbews Rttmsry ss sss^aidal 

Cam j Seiran reported lbs csss orf beta female, 
Med *0, bo si sdmjttsd Oh cso^ilsiat orf edeas, 
abactaew orf breath, paiprtsljoa, couch, sad ic nnra m 
Sha ui Lbst ibs hsi bsd heart (mcijte tor yean Koar 
J fan before, tkyrcsdectoesy as dowi Dtncj Lbe psst 
) car ibs ku had cry mm wrprodsctlre ca**k Is 
wats orf bet irrseSoeas, rarebac msmtia u i ccapsr*- 
thdy soecssi On tbs left ud* orf tbs nett, is tks reyns 
orf tiac cpveT header orf Lks Lkyresd carUkwe. chert u 
■sssil »SJS ak patpahts Iknl ssd Wwa Low Unckc 
local sneitkras, the sac sstbswclcd oat Iltssiwltob* 
as artenen roo«i mwaaina-allna bet ces tbs wcieTaa- 
tb> mat artery and os Tha utcccwn* featist m Lkst, 
sltboi^h Lkert as cocks iffareet artery Lksrt n» 
aaraertwa no*, taeb caTjajirs ml tbs jOfnlsr I isBo* 
ibs •peralaat, tks csoch ssd ihW»tse*s orf bealk Hlsslcd 
Cam 4 VrflWi cats E L , aftd *J )•»!», a* sd 
Mid to tha Jtask Uo^alsl \cn rater », e>4 Ski 
si rprfctTtd by Iks ■farsfcsical chHC ttk to s y hwt trf 
ncTVTjQwasi ssd loud cWortas* o«si is lbs sect 
Tkateen jesra bafoea, thjroakctowiy bad bees do*e 
Fatkaaisc tk> rtsdeettssy ibs had srbesi* loc j ncsihs, 
lei endrnOy dauqifieared T tbe best irf ber Laos kr%e. 
larCEoc appeared Li Lki seek j car after opersUoa asd 




RANS0H01T \R1 TRIO VENOUS ANEURISM OF SUPERIOR THYROID ARTERY 8 x 7 


had persisted ev er since Her chief complaint was the bruit, 
which kept her from sleeping 

General examination re veiled a comparative!) normal 
woman Her blood pressure was 130/80, right arm, left arm, 
134/80 Lar> ngoecopic examination showed a flaccid left 
coni Uassemiann reaction was negative On the left side 
of the neck mesial to the sternocleidomastoid muscle at 
the left of the superior bottler of the thj roid cartilage, u is 
an expansile swelling 1 centimeters in diameter There was 
a loud bruit and a marked thrill Pressure over the com 
mon carotid artery at Chassaignac's tubercle caused a 
cessation of the thrill There was a sear, evidentl) of a 
th> roidectomy Diagnosis of arlcnovcuousaneurismof the 
thjroid arterv and vein was made 

Under local anesthesia, a longitudinal incision w is made 
along the inner border of the sternocleidomastoid muscle 
The sac was exposed, and there were found an efferent 
vessel leading dircctl) from the external carotid and a 
single vein leading from the sac to the jugular vein \s 
can be seen from the drawing the jugular vein w is dilated 
to tw tee its normal size from the constant stream of arterial 
blood. The artery and vein were ligated with black silk 
and the sac easilj removed She left the hospital on the 
sixth day after operation 

The diagnosis in these cases is of course, ob- 
vious Their rarity mat be estimated b\ the f tet 
that in the different series of arteriovenous com- 


munications collected b> Braman, Callander, 
Makms, and Reid, no mention of this condition is 
found 

An exhaustive search of the literature revealed 
the 3 cases herein reported 
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SURGERY GYNECOLOGY AND OBSTETRICS 


A NEW METHOD OF REDUCTION OF DISLOCATIONS \T THE 
SHOULDER JOINT 1 

\RTTIUK V HEROCD u D JlrvvtATOUK U -cosot 


O N December c, 1869, Theodore Koeher ap- 
peared before the Cantonal Medical Society 
at Berne and demo nitrated on the cada\ er 
hb method of reduction of shoulder dislocation 
Previous to this time the method* in vc^ue had 
reCed chjrf> upon abduction and traction m 
vinous combmstions Koeher presented hb 
method as ooe employing finesse rather than 
fora miking use of muscular spurn rather than 
combating it It a as the first thoughtful *{>- 
ptooch to the trea tm ent of dhiocattoo aiul haa 
persisted to the present date as perhaps the one 
best method, Nevertheless, Koeher advised its 
use with certain limitations and cry modestly 
and frankly stated that “in cases in which thw 
head of the humerus fails to engige the sienoid 
fensa, tha methods may be required. He be- 
lieved the method contra Indicated (1) when the 
jdht capanle m entirely tom ofl especially 
a hen the upper and an tenor portion of the cap- 
sule aaa separated ( ) a hen the humerus a as 
fractured (3) when the border of the glenoid 
foaaa a as broken. WbGe few in number these 
cootra-mchcatlooa affect ft large number of the 
cases of iboukler dislocation which must be 
treated. 

In the remaining group of selected cases suit 
able to Koeher s maneuver it has been my ex 
pt Wf that ooniidcTable chfieult} frequently 
arhes In obtaining reduction. Either by each of 
shill or knowledge on the part ol the operator 
or bv reason 0/ the firmnesa of muscular and liga 
memtous attachments, It is often the case that the 
Koeher procedure requires several trials before 
is attained. E en In the instances In 
which reduction rs obtained promptl) and easily, 
there b considerable trauma to the joint and 
(t* surrounding soft t rates by reason of the 
severity of the manipubtka. For this reason 
II* e attempted, as have many then, to fashion 
a satisfactory substitute. By reaaoo of Its loose 
attachment and the shallowness of the 
riSofd fora, the b-ad of tha humerus rather 
easily s£ps out of iu normal position. Once dis- 
location has become complete, it b maintained 
not so much by bony contours and ligamentous 
engagement oa by muscle spasm rod were the 
ra*ncd, lie bo/ otM be repluri 
onite as easflv u It aai dislocated Thb can be 
err simply demonstrated on fresh autopsy ma 
r— 6.D ., 1 i w s— r 


tenaL .As the position f the arm In a hkh da- 
location is most frequently incurred b one cf ab- 
duction, It naturally follows that thb position b 
the one In which dUocatsoo b most easily re 
dneed- Others, notably Stlmson, have land em- 
phasis upon tha feature and have devised various 
methods w th t as s bash. Employ irw tha bass: 
ponople of ahductkra and tracrioc, which a not 
new I ha e developed the following procedure 
which has proved uniformly satisfactory In m\ 
hands, and which I ha e reason to bebevecan be 
taught easily and applied in all cases. 

If there b no fracture involving the jotnl and il 
the individual is not unusually muscular anes- 
thesia may not be necxaasry As the manlpuh 
tkra does not Increase the trauma or the degree of 
pain already present, it b my practice to nub one 
attempt without anesthesia In cases of fracture 
involving the glenoid or live humerus, no attempt 
at reduction should be made without complete 
anesthesia either local cr general The patient is 
placed 00 hb back, upoo a table, the operator 
standing at hn afiecud shoulder and facing to- 
ward hb feet as in Figure 1 The affected arm b 
then taken try the wnat and with the elbow ex 
tended 1* ahuocted to 90 degrees The elbow of 
the operator is then placed against ibe patient 
chest wall just below the axilla as In Figure 1 
and the palm of ha hand engages the bend of the 
patient's elbow (Fig 5) Using the base of ha 
palm as a fulcrum, the operator then further 
Sexes the patient's arm at the elbow joint, Una 
making use of a powerful lever which makes con- 
trolled tract*® upon tbe dislocated humerus. The 
operator completes the maneuver by still further 
Bering the arm at the dhow and adducting the 
humerus to 43 degrees as in Figure 4 At times it 
wiD be found that the operator 1 forearm b too 
short to provide an adequate leverage and in thb 
circumstance a pad of tL necessary Lhlckoea ■ 
Introduced bet een ha elbow and the chest sail 
of the patient (Fig 0 By tha means the opera 
tor's arm can be made to dt the dimeusiocj of any 
patient 

The mechanical pnnapiea mvol ed in tha 
maneu er are extremely ample as may be seen 
from the accompany mg line drawing (Fig 6) 
The hoe DF represents tbe operator forearm 
which rests against the patient chest wall 1 1 
and supports the hand which acts as the fulcrum 
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°f a lever acting at the point jD The line BC 
represents the patient’s forearm which acts as a 
lever with its power arm BD and weight arm CD 


Figs i to 5 Steps in method of reducing dislocations 
at shoulder joint. 

Fig 6 Diagram showing mechanics of procedure. 

The line CE represents the dislocated humerus 
upon which traction is exerted by moving the 
lever BC in the direction indicated by the arrow 
It will be seen that in this mechanism we have a 
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first du* lever with the fulcrum at D and with i 
power arm BD »od a weight arm CD The pres- 
*urc of the operator’* baud against the point B 
(which I* the patient * hand) in the direction of 
the arrow will remit in traction upon the humerus 
CE. Aj the traction exerted upon the hurrwru* Is 
obtained through the action of a lever of the first 
ch*. with a relath dy long power arm the ex 
perxhture of only a small amount cf forte is 
necewmy to effect powerful traction upon the 
dislocated humerus. Because the energy is so 
small in amount, the degree of traction on the 
humeral head can be very carefull> and easily 
controlled 

For the past 4 or 5 jears this method has been 
in use oc the surgical service at the Minneapolis 
GnwraJ Hospital and In my private practice. It 
ha* proved generally ■tlsfacton, and has not been 
attended by any unfortunate complications or 
result*. I believe that this method has several ad- 
vantage* vrr thoaa now In vogue 

i It ma> he used in all cases cf dislocation of 
tlw shoulder joint even thoae complicated byfrac 


Cure* of the surgical neck, the tuberosit} oc the 
shaft ol the humerus or the glenoid fossa. 

s The maneuver may bi employed without 
additional injury to the bone or soft tissue and in 
fact, often times aids in the reduction of the ac 
companjmg fractures. 

3 No force is applied to the dome of the an fix 
and consequently there is no danger of injury t 
esaels or nerve such as often occurs when the 
foot Is placed in the aaffla. 

4. The method requires no great expenditure of 
strength and affords powerful coo trailed tract Son 
w thoai the help of an ass is tant or special sppa 
ratua. 

5. The method ma> be used in man} cases 
without anesthesia. 

HIT LRENCK3 

Cocau. Tkxdoow Euw n Radaakawntkods 
fucx Scksha iu LjTrfts Bat kha U < fa* fa 

Smootl Lswh°J A* easy mtthod ol rtdacaw dai- 
kxslm W Ltx iboaUrr sod Lip Med Rrc 900, 
J7 
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OSTEOMAS OF THE NASAL ACCESSORY SINUSES 

With Retort of \ Case Iulustratinc tiif Iranscranial Appro \ch to Orbitm Strtcturi-s 
W I! HOOVI R, M D , \nd GII HI RT HORR V-\ 1 M D Boston Missum sms 


O STEOMAS of the nasal accessory smuses 
are microscopically benign tumors as they 
do not invade the surrounding tissues by 
cellular extension They do, however, invade, 
destroy by pressure erosion, and displace neigh- 
boring structures by their gradual growth The 
symptoms and signs produced by these osteomas 
depend upon their location and size The only 
cure for them at the present time is complete 
surgical removal When considered from this 
standpoint, they not infrequently present prob- 
lems of considerable magnitude In order to pre- 
vent complications which might result m death 
or to conserve the function of neighboring organs 
and prevent unsightly deformities, a careful 
study is required to determine their origin, struc- 
ture, situation, and extent Originating as the} 
most commonly do in the nasal accessory sinuses, 
the> may mvade the cranial cavity, the orbit, the 
nasal cavity, the bones of the face, and other 
sinuses If the tumor is so located that there is 
obstruction to drainage from the nose or accessor} 
smuses, secondary infection is likely to result and 
this may complicate both the clinical picture and 
the operative technique 

LOCUTION AND FREQUi.NCT OF OCCURRENCE 

Fetisoff (5) collected 258 cases of osteoma of 
the nose and smuses Those ansing from the 
sinuses w ere distributed as follows 
frontal smuses, 131, or 507 per cent, eth 
moidal lab}rmth, 69, or 26 7 per cent, maxillary 
sinuses, 16, or 6 2 per cent, sphenoidal sinuses, 

"> or 3 1 per cent 1 hus osteomas originate more 
frequently m the frontal than in all the other 
paranasal smuses Man} times these tumors m- 
'■ohe more than one sinus and ma> be multiple 
thcmsehes They should be dassihed according 
to their point of origin rather than bv the space 
'hex occup} or their direction of growth, but this 
site maj he difhcult to determine after growth h is 
reached a large size 

LTIOtOGV AND PITllOLOGV 

In another more recent article bi Fetisoff (47 
on the ptthogcnesis of osteomas of the nasal 
accessor} smuses, the usual microscopic chssilica 
tion of these tumors is followed, ic, the} are* 
grouped, according to the t}pe of osteoid tissue 

'iroro tie tsr W an t Thsat an 1 \calo 


found, namely, eburnated, spongious, and mixed 
forms After a review of the literature and a care- 
ful study of 4 cases, he arrixes at the following 
conclusions First, that the growth of the osteoma 
takes place from the inside outward bx the meta- 
plasia of fibrous tissue into bone tissue, second, 
that the osteoplastic ossificatory process takes 
place at the periphery of the osteoma and pla>s 
a secondary rdle in the growth of the tumor 
third, that the fibrous tissue filling the inter- 
spaces of spongious bone is a direct continuation 
of the periosteum covering the osteoma from the 
outside, fourth, that the theory of origin of 
osteomas from the periosteum split off at the 
stage of the development of the organism is the 
most fundamental This author believes also that 
the presence of split off periosteum at the earh 
stage of development of the organism is not \et 
sufficient for the appearance of the tumor He 
further states that, according to the recent theory 
of development of tumors an exterior irritant is 
necessary, apart from the power of the cells, to 
produce tumorgrou th Frauma and inflammatory 
processes in the nasal accessory sinuses may , un- 
doubtedly , play the role of the exterior irritant in 
the development of an osteoma Ihere is evi- 
dence of this in the history of the majoritv of 
cases 

Grossh , the osteomas are usually irregular or 
nodular They may be partially coxered by the 
mucous membrane of the sinus in which thev 
arise There is also a periosteal covering Mans 
case reports emphasize the hardness of the bone 
and the difficultv which is encountered m at- 
tempting to remove it with the usual bone in- 
struments The spongious type, however, is 
easily excavated The pedicle of attachment is 
usuailx small and easily separated It mav how 
ev er be broad and hrm 

vet 1X1) si\ 

\doif Lckert Mobius reports the se\ incidence 
in 1S0 cases of osteoma as follows males, uo 
females ;o Of the age incidence given 102 of 104 
cascswere less than 30 vears of age, while 61 were 
over 30 It Is probable however, that in nianv 
under 30 ami especiallv those of greater age than 
30, somehadhadthetumoranumberof vears 1 or 
instance, Cumstom states that cases are knovn 

D'ju/ixrccis ! lU* JU 1 O C l—x 
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of is or *0 yean duration and that be hu 
know ledge <j( one which hu been present for 43 
vear*. Many cue* are «een from puberty to tie 
am of jo. These yean cover the time m which 
the rinuie* devekro moat rapidly and U mort 
opportune for tbe drveloptDent of oatewna* 


UIC AM HAT* or CBOWTH 

From tbe preceding paragraph ooe realua* 
that tbe oateoma* may be verr *Iow In grow th, 
their drvelopoumt imiallv being counted by 
year*. It u a bo renmlly conceded that the 
pra th fr mote rapui in y camger Individual*. The 
larptr growth* are mtulfy found to be m>cro- 
acopfcally of tttf ipougioua type and am con- 
sidered the more rapidly growing Tbe \ery hard, 
hory lit* tumor* axe usually mailer and are 
more ilcwly growing CNrtevana* ha e been de- 
scribed aa w doling aa modi aa pound but tbe 
larger one* are very rarefy fexmd In thii age 
mrgny 

IXTDOlOK or TOE O*0*nt AXD ULiTO 
nuFitna 

The orbit if by far the moat common cavity 
attacked outjide the imuae* tbenaef a Tbe 
»)TDptno» and *!» produced by hi anon of tba 
ortat depend upon the degree of invasion and tbe 
location from which t talc* place. Eropbtbalmo* 
I* tbe meet common and prominent *gn of 
oaieotna of tbe *inu»e* whh orbital in a*xm and, 
became kip percentage of the*e cue* arae 
from the ethtntidal and frontal *inu*e*, th* 
grow th extend* into the ortat from the *upenor 
or medial a*peCt or the angle between thc wiperio r 
gnd iwkH. 1 aspect*. Thu result* m dlttJacement 
of the eye ckrwn**rd, outward, and kraard 
Should tie imaalan take plac* from th* tatnmJ 


or the fnfrnoc walk of the orUt, tbe dfrpkcement 
of the ej e i* medially and upward. 

There may be CDnaideiabk dhpiaegoent of ibe 
e>e without apparent or njy Uluc dkturtwxx <4 
vaioti. Preaaor* or teotiem ca the optic oeri c may 
Interfere with vi***i If pceaaare j* ewned 
agnhuf the nnade* or the nerve* to the rnmcjea, 
oculomotor pahle» may remit. U Ok cfrcuktxo 
it Interfered with, there may be an kchrah or 
papdJeden* of the rrrfna depend] og upcaiw hether 
tbe obstruction a fleet* primarily the arteml 
supply or tho return eoouaflow Should the ey e 
be puahed forward to far that the Iki* fad to 
otn er the globe, corneal ulceration and U* com- 
pixatlom are hkrly to euaue. Ako Inflammatory 
condition* In the note and dnu*e* mar had t bar 
aay along the growth and c*us* a liouiir re* cl Joe 
In the orbital twauea. 

In oneotmi aming from the frontal and 
ethmoidal »inu**, If the direction of growth a 
upward and backward, eixwoci ol the bony rail 
of lh* craaul fo*M Uia place ir*f the tumor 
become* partially intracranial. Displacement or 
pefioatiaa of the dura with petaaure upon th* 
frontal lobe may eventuate without symptom* u 
loog a* no complication* occur H<j*e*er ter 
location may rekue cerebrospinal Oukl hkh 
p***ra along tbe growth and drain* by *»y of the 
»ino*e* and the iv*e inlectlon may thva occur 
by tiu* route and produce brain ab*«*i or men- 
lngitla Cuihtng reported 4 c**e* of oatcoma. In 
ooe of » Web cerebroapinal rfafncarhe* communi- 
cating nlth the cerebral en trick took place la 
a feoood there »u a ho*e Intracerebral poeu- 
malocele frhde m a thud there «i* found an 
mtradnral mococale T* of bh ca * a were 
further complicated by Infection* and the pa- 
tient* died of meningrtu and brain abaceaa 

7 he moat frequent cauae of dmatef following 
the aurgkal removal or attempt* at »urgtad re- 
moval of the** tumor* ha* been intracranial In- 
fection Thu mat be coruKkred of prune Im- 
portance when tbe cranial ca Tty haa been 
entered and e*pea*lly hen the dm* ha* been 


When oateoma* invade tbe oaaai cavity the 
yraptoaa are thaeo a I obatroctmo, la»a of unefl 
and dudiargr ObMructKn frequently 1* com- 
pllcaled by infection due to improper drainage 
If tbe growth n hmited to the lunin, 10 which do 
ob*trwt»n to drainage take* place umjtSy no 
rTtnptorn* occur How rv er when otwtructlou b 
prejent a mucocele may davrlop, or infect may 
occur The ob tovu *ymptom* are th* result of 
these aecoodary change* An oateom* m»r be 
tound with \ ay oc. routiaa eeamioaUon for 
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Fig * Roentgenogram taken in the occipitofrontal 
position 


other conditions m which the tumor produces no 
symptoms whatsoever If the growth is large 
enough, all the neighboring cavities may be 
“ ect ® d ^ a sm S le tumor, 1 e , the frontal sinus, 
the ethmoids, the nasal cavity, the cranial cavity , 
and the orbits 

PAIN AND HEADACHE 

Pain and headache are found only occasionally 
in the presence of osteomas Many patients with 
atge tumors have never been disturbed with 
either symptom, and it is probable that headache 
or pain does not occur except as follows (1) w hen 
ere is pressure on a sensory nerve, (2) when 
secondary infection is present, (3) when drainage 
r°m the sinuses has been obstructed, (4) when 
an intracranial complication has arisen 

diagnosis 

The diagnosis of an osteoma of the sinuses, if 
appreciable size so that it has displaced other 
rgans, can scarcely be mistaken for other 
growths if an X-ray is taken However, in 1 case 
ushmg mistook the lesion for an ossifying 
emngioma It is possible for a grow th to occur 
out the orbits in which bone formation or 
a cium deposits may occur In the mam, careful 
^studies must be relied upon for diagnosis 

PROGNOSIS 

Among the reported cases in which patients 
er e not operated upon, a mortality of 48 per 



Fig 3 Roentgenogram taken in the lateral position 


cent due to complications is recorded (A Eckert- 
Mobius) This, no doubt, is far too large, as onh 
the more severe and complicated cases are of suf- 
ficient interest to report The opera Uve mortality 
has been estimated at from 7 to 10 per cent The 
location and extent of the tumor is of the utmost 
importance in the prognosis Small tumors 
located in the frontal, ethmoidal, and maxillary' 
sinuses should be removed without difficulty and 
with practically no mortalm, while tumors 
located in the sphenoids may be practical h in- 
accessible and the danger of surgery may be so 
great that one is not justified in attempting re- 
moval Tumors which invade the cranial cavitv 
are the ones in which complications following 
operation have most frequently ended fatalh 

SURGICAI. CONSIDERATIONS 

The only method that will produce a complete 
and permanent cure of the condition is the carelul 
radical removal of the tumor, together with us ped- 
icle and a portion of bone from which the pedicle 
is derived The eburnated or sclerosing t\ pe ma\ 
not recur when broken from its attachment even 
though the pedicle remains The mixed' tvpe 
and especially the spongious tvpe is prone to 
recur if separated in this manner Therefore, one 
should plan an operative procedure which will 
gi\e sufficient exposure not only to remove the 
tumor together with its site of origin but willako 
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cranial easily One ihoold con*«‘v», Ln n> far a* 
poach ki, the foacti on of the oelgtixrtng <‘rjun. 
especially the eye. Aka, It a dettfthie t prevent 
deformity and unajhtly kui It a cvfe\iow» (hit 
•here there 1* »uch a wnatioo in nxeaod pontfac 
ol the growth, each cue *111 demand planning 
tbit k pphotble to its pecuharruea. In a large 
proportion of cate* reported prrvioo*Jy the ex 
poatire baa been either that which is uaed by 
ophthabnofagicaj mrgeotu for im eat iga Ling the 
orbit or the one employed by rhiaclcfat* far 
external operation* tipoe the pa.tana.xal unum, 
* lb aocb mothbeattooa aa the particular tumor 
oecoaitateA In 9 7 Cuahing proposed near 
method oi etpoaing oateomaa winch projected 
into the cranial chamber*, producing tatra 
cranial com plication*. 

INDICATION FOB OPESAHOI* 

Since there a great tanattoo in the final remit 
of cue* in ahum operation hai not been done 
oamdy a comae which may proceed without 
rvmptom* or ooe which may terminate m death, 
it become* D ecena ry t determine the pcaatble 
or probable ctmrae before deciding on the typ* 0/ 
treatment Hence 1/ a *mail eburnated tympiom 
lea* catroma w draco ered during the cwtrae of an 
examination h> roentgenogram of the bead and d 
preaent in ay onngindrvidaal tnufihtbecheded 
up in from 4 to 0 month* time lT there t* then 
noticeable an nxreaae 0 wm or in lymptom* 
operative treatment ihoold be uatltated If ths 
tumor occur* man adult,* much longer tune might 
dapae before rheciirrr tap with X ray for ** a 
rule, tier grow much liower m an adult than 
10 youth They may ueser require treatment 
Should a *mutar tumor be found and te thought 
to be of the ipccgioa* or mixed tJT»v due to it* 
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poor calcification, it should be observed more 
frequently and again operative intervention 
should be considered upon increase in the size o 
the growth or if symptoms are produced by it 
men a patient presents himself with a well 
developed tumor which is causing defort ™ A 
exophthalmos, obstruction of the nose or nasal 
sinuses, with resulting infection or mucocele or 
xvith an intracranial complication, the indication 
for operative treatment is already present and one 
need not delay other than to prepare the P aU “J 
in such a manner as will render him a suitable 

operative risk , . 

Cushing’s method of approach is that com- 
monly used in operations upon the pituitary in 
which the anterior cranial fossa is entered over 
the roof of the orbit by turning down toward the 
temporal fossa a full thickness flap and retracting 
the dura This gives a wide exposure of the root 
of the orbit and dura overlying the ethmoidal and 
frontal sinuses, and will permit the repair ot e 
dura bv suture or the application of a fascia trans- 
plant After the dura has been repaired the 
tumor can be attacked by removing the root o 
the orbit or the orbital wall of the ethmoidal and 
frontal sinuses This approach, which max e 
called a transcranial exposure of the orbit, e- 
sides giving an exposure through which the dura 
may be adequately repaired makes it possible to 
retain the supra-orbital arch of the frontal bone 
This prevents deformitv which would result rom 
the removal of the bone which forms the arc 
It is also possible to remove a large grow th up- 
ward with less trauma to the orbital contents 
Naffziger’s ( 6 ) operation for decompression o 
the orbits in progressive exophthalmos uses a 
similar approach He employs a transverse in 
cision above the hairhne to hide any scarring 
lhe scalp is turned forward and a bone llap ma e 
as in a transfrontal approach to the pituitar> 
When infection is present, the method of t-us 
ing permits better drainage and the flap mav 
left open until the infection is cleared up an 
sccondanlv closed , . , 

The transcranial approach to the orbi 
seldom been described It gives an exce e 
exposure from the orbital arch anteriorly o 
sphenoidal ridge postcnorlv and is apphcab e 
exposing any tumor in the upper portion ° 
orbit as well as m the floor of the anterior cr 
fossa this approach was chosen in the case 
reported (i) because the attachment, o 
was evidentlv on the cranial wall of the orb 

frontal sinus, (2) because complete removal ne e 

sitaled the exposure of dura (3) bumu** 

tell that there would be less disturbance ot tfte 
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s Photoirraph which was taken 5° days following 

.y f ngh, upper u,rM uud rhe 
globe is not noticeably displaced. 

orbital content, (4) because there would be no 
visible scar, and (5) because the orbital arch 
would be preserved, preventing deformitv which 
would occur if the growth were atUcked from 
the usual anterior approach rhe latter 
necessitate removal of the supra-orbital arch and 
anterior wall of the frontal sinus, leaving some 
scarring and make a plastic procedure necessarv 
to correct the resulting deformitv 
CVSE REPORT 

The Dnln.nl, a shoe factory worker, was a woman aged 
years She came 10 the CUmc on December 7, midi 
staling that she believed her eyes had been pre-mjnen 1 for 
vni She fell nervous and tired easily She bad 
b^n lolti that her condition etas due to goiter 
history was negative and her past history revealed gw. 
healths the whole although she had had a lomnlKtomy 

f ° r t 0 dcc.‘omv n ha a d n Uen^erfoS^She ’ tod no other 
Symptoms exeept an occasional headache and diplopia 
S 3 f. r rvrnlnmcd in*. of her c\cs or tthen she Uxarru. la 
tieuktf During the past >«-ar she felt that bhe had been 
mmc nervous, tired more easily and was much more irn 
table than previously but in spite of this she had 0 amcd 

' ^ 1 kr "tn'ra'l physical examination revealed a well de 
v eloped and nourished woman of ~o with a i>u!m. rale of 
00 re- ular in rhyllim and a blood pressure of 1 .0 »y -lobe 
Lid 00 diastolic. The chest including the heart and lungs 

was found te. be neirmal on examination 1 Pc sane 'as 

true of iht abdominal the rectal and thc\aunal examma 
tlon * as \\Ul a» that of the cxtKnutH> and of the rU 
Tht ''peaol th>rou! examination Nhcm<ed unlaUrnJ cx >pn 
thalmoa (Hfc, i), vmic m.r\oUMic-a and tuatabilit} but no 
other 5ipi*of toxiat> \>hib her th>ruid Jand \\05 normal 
m m~c and con^ t mej I he var* n< ^ and thnat aerc 
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•ubclioa m bckf ith O* Nccnaurpecl Departtaect tad 
Lk* Ircaarrcajcl approach t tb* Hunor *ca agreed upon 
it bcxg Um mm U oeaU* far tb* mane* t bmdy nro- 

UoMed 

Tb* palieat entered tb* hncataJ Ctanbtr tod act 
atrpttrj {« cyarUJO* lJ** fofloaiag day Tb* aatenor 
H ■ d tb* bead tod tb* *>rbn>n *r* abcv«d cad pc* 
pared m lor aln*cra*j*J opera!***. TU cc«A*»*Ik* d 
teal, crUa, and cibrr aoectbcMi M tirro V face 
cuckicJ jaemoq u nari* bha* Uw bentae In** tb* Wfl 
tonpotal rrpcai ovtf ti* aatt and de+ \U* tb* t*kt 
WTwrxl rrroo, u OWrciaii, and tb* icaJp *a peekd 
turtraKl <Atr «U (ortbead do»n to tbc **f*c 
nd**» \ (rental tx»* Gap **a tbc* natbned cr\ lb* nghl 

mi* (Fig 6) wabr to tbc** Md for pituitary tutaor 
rolm*Lw» Tba fctp »♦» tncMtol <te»» Ob*-* dibctby 
ic tb* c*ad wey TU W»p«al (t*OA cad imxrJ* fanned 
mm*4 ped» cfa Tb* dir* *** ictcct cod *J«blW tease V 
wd. »m wit i» Lbe *pf*r P«t>e« «wd* o«d)* 
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»* wM*b* to Carry tbs try Uj. W^« bet**** *< 
tbc&et tUl tb* trcao r #** cJtacbed to lis perfertw waU 
ol tb* m and, lWs*«, iat**t*ly cdbcrcat * do* 
nfM TUsaUrbort «» tbea tstmi to dnB iclo tb* root 
oJtheaet* (T* 6d) rr«*. us U-* lb* °*Xcoe» 
n < ttadsd yte lbs Ud bee* mas^Ubed l*» 
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T HE literature in recent \cars reviews a 
strikingly large number of vertebral injuries 
which have not been recognized until a vert 
late stage when the condition has become irrepa- 
rable In a senes of go cases of fracture of the spi ne, 
Stewart reported that 31 per cent of the fractures 
were overlooked Fumagalli and Chnstopher 
found similar large percentages These facts are un- 
lortunatebecause, w ith the method of treatment by 
hvperevtension, the results obtained in recent cases 
are fairly satisfactory' Early diagnosis, therefore, 
is obviously a necessitv for the elimination of de- 
formity and the reduction ot permanent disabilitv 
The diagnosis of vertebral fracture is frequentlv 
overlooked for several reasons At the time of in- 
jury the clinical picture is clouded by damage to 
muscles and ligaments, which gives diffuse pain 
and evtensive muscle spasm The sy mptoms of 
fracture, on the other hand, may be evtremelv 
mild in character, and the patient is treated con- 
servatively until, with disabilitv persisting, a 
roentgenogram is taken which reveals the true 
pathological condition The mechanism of the 
trauma may itself be of such slight degree that 
suspicion of the vertebral damage is not aroused 
This is well illustrated by one of our cases in 
which the mere mechanism of stooping to pick up 
a hght piece of wood produced a compression 
fracture of the twelfth dorsal vertebra without 
evident pre existing pathological change Another 
patient m our senes, aged 38, fractured the third 
lumbar vertebra doing her habitual, but verv ac- 
tive, morning exercises 

Often in patients with multiple fractures, such 
as are commonly seen in modem automobile acci 
dents, the picture of shock and the problems of 
reduction of fractures in the extremities distract 
the surgeon’s and the patient’s attention so that 
the spinal injury is not recognized until the pa- 
rent is ambulatory In our senes there are sev- 
eral patients, who were seen by us long after in- 
jury, who belong in that group Diagnosis is usu- 
al ‘y made clinically by pain, hmitation of spinal 
motion and tenderness, symptoms and signs 
which are generalized and which may be the re- 
sult of other lesions than a vertebral injury Fre- 
quently, in order to execute the routine e.xamina- 
twn of the back, the patient must be moved about 
and handled in a manner which is not only' painful 
out sometimes harmful 


hor several years we have employed a maneu- 
ver which is extremely' helpful in the diagnosis of 
vertebral injuries Although it is exceedingly' 
simple, results can be obtained only if every de- 
tail of its technique is observed The patient is 
placed flat on his back without pillows, the ex- 
aminer places one hand upon the sternum of the 
patient exerting a slight pressure so that no 
flexion can take place either at the lumbar or 
dorsal regions of the spine, at the same time the 
examiner’s other hand is placed under the occiput 
and with this hand the head is bent upon the 
neck, then slowlv but forcibly, the head and neck 
are flexed upon the sternum (Fig 1) This pro- 
duces a progressive pull upon the posterior spin- 
ous ligaments, starting at the ligamentum nuchrn 
and being transmitted downward to the mter- 
spinous ligaments until it reaches the spinous 
process of the injured vertebra On this it acts as 
a lever gently compressing the body and produc- 
ing pain which the patient localizes very' accu- 
rately' (Fig 2) The role of the interspinous bga- 
ments is illustrated by Case 3 of our series This 
man had a fracture dislocation of the first lumbar 
vertebra and presented a positive neck flexion 
test well localized at this area A laminectomy 
was performed to rebeve pressure on the cord, and 
following this procedure this test became nega- 
tive Watkins, in a paper on low back pain pub- 
lished in 1931, described briefly' but accurately, 
this maneuver as the “Soto-Hall sign ” Follow- 
ing a personal communication from us he had em- 
ployed this test and mentioned its usefulness 
Munzer, m 1933, described a head-bending test 
which he found valuable in inflammatory', trau- 



Fig 1 The manetner used to detect vertebral injuries 
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malic, and vanou* neurological disturbance*, and 
beheve* that Lhb head bench o* test U positne 
* hen the root* are fav ofv ed ** l infectJod* m>e 
Iccadkuljtr*. 

\\ o h*\c empkrved Lhu d|B in large umber 
O l during the pail 4 j«J» and have tabu- 

fated a aeifca c i 58 canteen tl e ca»e* fa order to 
determine it* value fa differential dugno®* To 
facilitate thb evaluation wo have arranged tbeae 
c*ae* fa tie l«m o f table* thawing tbe refatwrv- 
ihip of the neck flexion teat to the dimral and 
radiological finding* (Table* I to V) The ngn 
,u found to be uniformly proent ( 00 per cent; 
fa patient* with recent cwDortmloc fracture* of a 
vertebral body which could b* demoo.tr* ted by 
tbe X-«y It ha* been oar eipeneoa that a 
negative te*ta thin month of an injury to the 
tick waa coodudve evidence <i the ab*eoce of 
Ttrtebral fracture. A wtil localized positive test 
faatroogiywnmlteaf.uch aainjun but may 
be found bother acut condition* I n carr ying 
out iV.ti maneuver ooe *bould not interpret a* 
positive teat tbe ducocnfort and tautnea* near the 


cer vocoder**! junction of which aome patient* 

can pkin 

In cajes of acute «prafa of the back, ae ha e 
found a *m«D parentage, cocabtmg of the more 
*e ere one*, m which tbe ifgn l* positive- In 
tbeae t was noted that the pathological change* 
were mainly in the lumbosacral area, where** 
meat «cro-iBac jprafa* ga e a negad a «ign 
Tbi* *lgn b abo positive m ertebcal teberadosb 
dunng the active *t*ge and m tumor* when *c*ne 
damage ha* occurred to the body of the vertebra 
\\ ha 0 not followed a niffincnt number of tbeae 
due* of tabercukau or tumor to determine it* 
wine m tbagnem*, or It* worth in e*timMfag 
Healing or the pregnofi*, which thould be itudiea 

When fajune* to the bade are to cotmncnly 
found associated with meihco- legal problafl*, it 
t* onportant to attempt to chat inform* ticn by 
m thoda which do not m olve directly the ins- 
pected region In inch case* tit* maneuver ha* 
gnat value since information can b. obtained 
w thout attracting attention by local examine 
boo of the injured area 
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F,e 3 A, Neck extended B, Neck flexed C, Neck 
ael, back muscles removed D Neck ^tended back 
luscles removed, ligaments cut between T3-T4 and r 4 - 

flovod Snmfi AS D 


just anterior to the vertebral bodies m the cemco- 
dorsal junction and in the lumbar region Fur- 
ther immobilization of the dorsolumbar region 
was accomplished by the firm pressure of a piece 
of wood extending along the dorsal surface of the 
animal Without changing the position of the 
thoracic or lumbar region, the following proce- 
dures were earned out and roentgenograms were 


PfiOII THE CERVICAL SPINE TO TnE DORSO- 
LtniBAR JUNCTION 

To obtain experimental confirmation of the pre- 
viously desenbed clinical observations, a senes ot 
experiments was carried out on three rabbits 
These experiments were performed along similar 
hues and with identical results, so that only one 
of the senes need be described A large male ra - 
hit was killed with ether, the skin and superficial 
fascia were removed from the back and fine nee 
dies were inserted into each of the spinous proc 
esses from the third dorsal to and including the 
first lumbar The animal then was firmly at- 
tached to a wooden board by means of a nai 
driven through its pelvis and other nails p ce 


Procedure I The neck was extended (Fig 
3 A) The neck was then flexed (Fig 3 B) Upon 
carrying out the latter maneuver the spinous proc- 
esses in the dorsal region showed a progressive 
separation in the manner of the opening of a fan, 
which movement was demonstrated more clearly 
bv the excursion of the needles which had been 
inserted in the spmous processes 

Procedure II The muscles of the back were 
removed on both sides of the spine The neck 
then was flexed as shown m (Fig 3 C) Move- 
ment occurred in the spmous processes and the 
corresponding needles in the same manner as in 
Procedure I 
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Procedure III All tbe poatenor bgunenti be 
tween the third sad fourth doraal vertebre »cxe 
cut down t the cord *bo between fourth *r>d 
fifth, u shown by irroii in Figure t D and L 
roJkmmt tbe ■eierance of these hgmmetitj t 
,u Ktn that flenoo of the neck produced * 
irrarxtkMi uf the munm processes only u f*r 
djftiUy u the fifth dorsal ertebra, bn ood hith 
no mo rment occurred (Fig 3 E) 

Procedure IV A Uminectotm w m done »t the 


level of the third and fourth dor**! \ertefanc 
Flcxloo of tbe neck then produced a slight move- 
ment of the fifth dorsal rote bra, which move- 
ment no hanger occurred after the bodies of the 
•ecowl and third dcssal ertebrse were nm» ed 
Tbe spinal cord drifted sBgbih cephaladoo flevioc 
of the Deck 

LVALDATtOW 

The foregoing procedure* indicate that tbe 
men credit of liman of the neck causes a tenficn 





SOTO-HALL, HALDEMAN DIAGNOSTIC SIGN IN VERTEBRAL INJURIES 831 


TABLE IV — TUBERCULOSIS OF THE SPINE 


i 

Ser , 

Age 

' ■ 

Duration of j 
symptoms j 

Signs and symptoms 

Clinical diagnosis 

\cck flexion teat 

*3 

M ; 

i 

rS 

1 

3 months j 

Pain and kyphos at D 7 

Tuberculosis of spine, D 7 and S 

Pain oxer D 7 Test became 
negative months after 

Hibb s fusion 

« ! 

M 

i 51 

j 6 months 

Pam m back paraplegia. 

Tuberculosis of spine D to and 11 

Pam oxtrLi 

50 j 

F 

: 10 

I r >ear 

! S cohorts tender rt sacm-ihac 

Tuberculosis of spine T> 12 

Pain over L 2 

l i 

F 

! 24 

j 1 >car 

Tender oxer L 3 and 4 

Tuberculosis of spine, L 3 and 4 

Pam over lower lumbar Test 
became negafcx e r > ear after 

1 Albee fusion 





Total cases 4 

Percentage positix e neck flexion test xoo 






TABLE V —MISCELLANEOUS 


! 

Cos* ■ 
No 

Sex j 

1! 

\ge ! 

Duration, of ; 
symptoms j 

' 

Signs and s> mptoras 

Clinical diagnosis 

\eck flexion teat 

52 

KM 

O 

1 day 

Tender oxer It costovertebral angle 

Fractured arthritic spur on D12 

Pain oxxr L. border of L 1 

_ S 3 | 

fete 

O 

S da >3 

Pam ox er raid lumbar 

Fractured arthritic spur on L 3 

Pain over L 3 

34 j 

it 

60 

6 months 

Kyphos and tender over Drz and u 

Metastatic carcinoma of spine Di 3 
and L r 

Pam oxer D ir and rr 

« 

F . 

26 

3 months 

Low dorsal pam and tenderness 

Contusion of back 

Not painful 

56 

F ! 

63 

3 months 

Tender interscapular swelling 

Contusion of back 

Not painful 

57 

M 

24 

x week 

Mid-dorsal tenderness and k>phos 

Osteochondritis of spine 

Pam ox er mid-dorsal 

S3 

M 

39 

5 months 

Tender oxer D 4 


Pain over D 4 dorsal 


Total cases , 7 

Percentage, positive neck flexion test 7* 


upon the ligamentum nuchte, the supraspinatus 
ugament, and the mterspmous ligaments by 
n 'eans of which a progressive slight separation of 
die spinous processes of the dorsal region accom- 
panies flexion of the neck This takes place m the 
absence of the muscles of the back The amount 
°* movement, however, is greatly limited after 
die excision of all ligaments An almost negligible 
motion of the vertebras occurs as a result of the 
bansmission of the impulse through the vertebral 

To summarize, these experiments give an ex- 
planation of the fact which has been observed 
c ’mcally and reported m the accompanying 
ables namely that flexion of the neck, mainl} b> 
s \ ransmissi0n of ligamentous pull, causes pam 
which is localized at the level of the injured ver- 
cbral body when it is the site of a compression 
fracture or destructive process 

srmxuRx 

The usefulness of this sign rests upon the fol- 
lowing facts 

1 It gives the exact location of recent fractures 
without moving or disturbing the patient 


2 It guides the technician m obtaining roent- 
genograms at the proper level 

3 It aids in the differentiation between the in- 
jur} of bone and damage to soft tissue 

4 It is helpful in medico-legal cases because it 
does not attract the attention of the patient to the 
lesion and he is not aware of the area that is being 
tested 

5 A negative test almost eliminates the diag- 
nosis of recent vertebral mjurv 

6 Confirmation of the clinical observations is 
given b} experiments on rabbits 
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SURGERY GYNECOLOGY AND OBSTETRICS 


A NEW OPERATIVE PROCEDURE FOR BRACHIAL BIRTH PALSY- 
BUB'S PARALYSIS 


BEVERIDGE H. JJOORE. 14 D F-A.C 3 Cmoo, Ilumo 


S EVERAL operations have been used for cor 
reeling the intern*] rotation defcamity of 
Erb i palsy tad »o Improving the position 
snd to a certain extent tiw fonctwn of the shoui- 
tier Yiuong these are the section of the sub- 
bcapolarfi tendon devised by Sever d* rotation 
osteotomy of the humerus devised bv Hibbs, and 
the subperiosteal rotation of the hun*ru* br 
Kiefnberg. All of these correct the deformity but 
la a sense are negative operation! that Is, they do 
not attempt to restore the art ion of the deltoid 
except indirectly It was in an attempt to do this 
that the operation here described «u devised. 

The majority of cases of brachial birth palav 
are cd the upper arm type and In these there a 
usually cocaajerablc power left la the deltoid- It 
a a* noted that la these cases the anterior portico 
of the deltoid Is frequently almost normal m 
poaer ahtlo ti* posterior portion b practically 
poaeriess The operation to be described is an 
attempt to otiHxe a portion of thb rtrong an tenor 


deltoid to reproduce more nearly the normal 
'* ' " ' ’ ■' e balance between 


deltoid action, b> restoring the 
the anterior six! posterior portions T 
plhh this a portion of the origin of the anterior 
dritesd b shifted backward t replace the paia- 
Iyred posterior portion and by thus changing Its 
mrectioo oi poll, restore the normal deltoid ac 
tion at least in part 

Technique Tbe patient be* on the operating 
table aith tie shoulder to be operated on elevated 
by a Mnd bag placed a efl under the scapula. The 
Irw-Utor commonly used U transverse, extending 
from about the middle of the spine of tbe scapula 
to a Buie bey oral tbe anterior end of tbe a amorce 
process This incision reaches tbe ridge of the 
scapular spine behind and the lateral portion of 
the anterior half of tbe deltoid. At ti m es tbe 
anterior aid of the Incision is extended damn sard 
along tbe muscle for an Inch of la The super 
(soal fascia is stripped back from the muscle for 
a distance of or 3 Inches, but the muscular 
sheath b not disturbed. Tbe next step m ore pa 
ration of a bed In the spine of tbe scapula for tbe 
reception of the transplanted portion of tbe 
deltoid- This a done br splitting the periosteum 
vrr tbe rrige of the scapular spine at aboot tbe 
place a here t begms to spread out Into the 
acromion process medially f r about K inches 


The periosteum is then stripped from both sales 
of the scapular spine and a portico 0/ the bet* of 
the mine is gouged out. Next the portion of 
mtneie to be transplanted u prepared. Care must 
be taken to take good healthy functioning muscle 
Vre ha\ been able to secure sufficient by anting 
off the outer border of the acromion process with 
the attached musde. The process bang csxtfhgi- 
doqs In children b easily <£ dded with a knlfi- or 
sharp cateotoroe. After separating the Up of tbe 
acroertkm tbe deltoid muscle b split down sard 
along the course of the fiber* by blunt dissection 
Care must be taken not to dmde too far down- 
ward In order not to Interfere with the une 
surgily of tbs remaining anterior portion of ihe 
deltoid It seems to be safe to divide it approxi- 
mately half say from the acromion process to Us 
insertion in the humerus. At thb stage of the 
operation the floor of tbe incbion is ienned by tin 
capsule of the joint and If tbe sobacapuiarb 
musde Is Light, t can be divided ss hi Sevas 
operation This ha* been necessary in some caaes 
Vfttr the musde strip has been prepared, the arm 
b abducted laterally and externally rotated t 
allow the separated acromion, aith the strip of 
musde attached to be fitted Into the bed pee 
pared f t m the scapular spfne. It b then 
tUrhed bv chromic catgut suture* to tbe sproe 
of the scapula The periosteum stripped from the 
sproe is also sutured to the edges of tbs separated 
portion of the acromion sith chromic catgut 
The arm must be held in the abducted and ex 
tonally rotated position from tha pant 00 
through the application f the caat Closure of 
subcutaneous tissue h done aith cstgut sad the 
skin with silkworm A cast over tbe body and 
arm is then sppbed with tbe arm In the position 
mentioned. 

Tie cast a left on 6 weeks, after which tie per 
tion over the shoulder and arm is blvahed and 
tbe upper portion removed, the rest ban* left 
as splint The patient then exerases the arm 
by mo ving the elbow and raising it from the ^dmt 
After s week* tbe body portKsa of the cast b alto 
bivalved so that U can be reroo ed for Increased 
motion of the shoulder and replaced After 
weeks t b completely removed \t thb lone the 
homeros b held fixed in abdoction on the Kapok, 
somewhat uuu shoulder fusion Tils we ns e 
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Fig 1 Diagram showing portion of deltoid to be trans- 
planted 

Fig a Diagram showing transplant separated and bed 
prepared in scapular spine 


Fig 3 Diagram showmg transplanted muscle sutured 
to scapular spine Humerus abducted and externally 
rotated 


attributed to the fact that the transplant is some- 
what short for its new position We have felt 
that it was better to let the necessan adaptive 
lengthening take place gradually rather than to 
attempt to hasten the process b> stretching The 
length of time for this vanes but usuallv takes 
2 or 3 months The transplanted muscle seems 
to act as an external rotator largelv r and this 
gives the principal improvement in function of 
the arm 

The operation, of course, is of no value in cases 
with complete deltoid paralysis Its field is 
limited to those cases in which the antenor 
deltoid is strong, and in these it has been effective 
in restoring the muscle balance to a certain extent 
We have had one flat failure This we as- 
cribed to the fact that the child was too voung at 
me time the operation was performed The 
tissues were very soft and it is possible that the 
transplant did not hold Also he was too young 
t° co-operate successfully in exercises 
the operation has been done on 7 patients, all 
a t the Shnner’s Hospital 

Case r R h aged 13 years was operated upon 
January 6, 1930 The patient had the usual internal 
"nation deformity of the shoulder In this case there was 
tL C | * e huckward subluxation of the humeral head from 
e glenoid cavity Passive motions of the shoulder joint 
Quite free i e , there were no contractions of the sub- 
pulans or pectoral is There was some flexion contrac 
ure of the elbow joint from the biceps contracture The 
umenu was somewhat shortened Active abduction or 
e ^houlder laterally was ml anteriorly to a right angle 
this case the subluxation of the humeral head attracted 
^ tention and in trying to think out a means of preventing 
b transplantation of a portion of the deltoid backward 


suggested itself with the idea of reinforcing the posterior 
portion of the joint capsule On removal of the cast the 
improvement in function was so noticeable that it seemed 
wise to tr> the procedure on other cases In a wa> the 1m- 
provement in the shoulder function was a b> product This 
patient w*as last seen April 24, 1934- He can now abduct 
the arm lateral!) to a right angle and externally rotate it 
about 45 degrees To his mind the greatest improvement 



Fig 4 Case 3 C H Good result a. Before opera 
tion, showing maximum abduction and external rotation 
of right arm b, Alter operation, showmg abduction. c 
Back view, showing abduction Note the shortening of 
the upper arm and forearm. 
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Fit s Cue 4 K. r Gaud (oeU i, Alter apenltom, (Lmnog ofnn td oteml 
rotatttc cJ abotddo h, IWcKT opc.-*lio*, tionn* uunui abdwt*** and alonU 
rotabocof Idt tlwuklo e, \Ica open too, iImiii pcproced aWactsm of rfuniitr. 


■ tb*t b* cma *uw throv ha K«rr t 14. eaough to catch 
bytchal. 

C*»x Z> B apr j j tan /aocary 7 ojj 7V pa 
bat prtvoterl Ik* u**il uUmaJ rotalioo dcJonmty at the 
■h aulag rua taoOca* d the font o* free Vb\ 
laiecal abdoclxa «» about *> iktrrta. Valera* abhor 
boo »« pcnUi to n*fat acjjtr L-iisruI roiabo* vat 
ail 1 Sat raar at fuUn, beho becaaaa pabeat at 
opoated 14100 at too early an ajr* The taaoe* era try 
■aft a*d a M poanU* th* tra a^jant nay »0t ha held 

Caw 4 C U »Crd j) ran, aa cperaled upon Jaaaaiy 
wj, OJ Th*re at Lb* aaaal tntania) nXabon (Kton oay 
of th* >6001110 vui aodoaU abcrtcainc of the kaooai 
Famft rnXaro* or trr* Vctn abdactam lalera>y va* 
poWil* to ah*btiy t*aa than n*ht ancle to 1 nit Uth 
anteriorly Lrtoaal roUUm a* nil Pabeat vat haC 
•eta J*j«*rjr u, ijp. 11 with one fc* amid tut tie aim 
aber, ha bead warty a* far at th* aorta*! 00* Letoaal 
rotation U 90 decreet 

Caw 4 R P *«ad 7 ) ««. aa epoata rf apo * '<n* 
a, (tp The anal totem*! rotatio* iimii with 
aiodcrate ibortemac of htimtru*, o noted Pa*n 


ritiij vo« (re* larva moboa tatoal ahdoctiaa t 
r wht aa*V- a otei u abdaOjco t* 1 *bt aryW hjW-taaJ 

rotation « ah Palau *** lab aera Jon* 6, 934, tad 
could now ru*e am practically xn*ht ottr Wad ha 
ten*! rotat a* a* 90 decree* 

Cat* j C P ajed pan, va* apoalrd njwv \fri 
4. Oik foe th* oaoal into**! rotabo* dedarmity Pa*an 
oam aaaonJy d*htly lt»*ud (h*d had boo *4>eiUiQ* 
pmanuly) Van mode#* — tatoal aixtuctxo a* alrat 
I decree*, anteno abdacbu* aboat 80 decree* w h* 
Laura*) ratatioa aaa ad U I ha cite tb* lovo arm aa 
aJaj alerted hojaaation of ti» (aeon ta loU and 
8cuc* of th* tmt tvo haven at »e*i Pabatv*aka« 
•era J«a* a, «u bm V coail plara th* haad had W 
bead Lateral abdadam wit poauU* to neht *n*V, 
external rotates to aLoct to decree* The tnn^iiat rail 
be Wt f avcUoamc 

Ca*l t I It Med 7 jean a* cpoilcd opo* Joly 
5 op lie had th* ontal rn t r imJ rotatn deferent 
Paaao notxaw wrra uamhi ahly Uaetfd Uoixlaa 
at poaaihle to ■uarahat kaa than n*ht in*^ kteiiEy 
1 etrer*) Matioa as uarfcedly bnXed bnn motion*— 
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lateral abduction was about 30 degrees, anterior abduction, 
about So decrees, external rotation was nil On account 
of the marked limitation of passive movement, a Sever 
operation was done in connection with the deltoid Irans 
plant in this ease Patient was last seen \pnl a5, 1934, 
when lateral abduction was possible to a right angle He 
could rotate shoulder externally enough to place hand on 
head with shoulder abducted laterally This patient was 
one in whom the motion of the shoulder joint was some 
what slow in returning He has developed a somewhat 
peculiar technique of using the arm bj tixing the head of the 
humerus wath the transplant and then mov ing the scapula 

Cvse 7 J M \-,edo>eurs was operated upon October 
11 1933 He had the usual internal rotation deformit) 
Pa^-we motions were poor (Had had Sever operation t 
'earpreviouslj ) \ctive motions— lateral abduction aixiut 
0 degrees, anterior ulwluction, nearlj qo degrees, ex 
temal rotation mL Patient was last seen July 26, 1934 
He could then abduct the arm laterallj to right angle and 
could rotate external!) enough to place the hand on top of 
the head Motion of the shoulder joint was returning 
rather slowlj 

\N VIASIS OF CVSES 

Of the 7 cases, 3 can be classed os much im- 
proved, 3 as considerably improved and 1 as a 
failure The more favorable cases for the opera- 
tion seem to be those in which there is a fair 
amount of lateral abduction present In these 
cases there is at least a fair amount of power pres- 
ent in the portion of the deltoid originating from 
the acromion Hence, when this portion is trans- 
planted backward it functions more vigorously 
The most noticeable improvement has been in the 
external rotation In 2 cases a splint of the usual 
obstetrical paralysis type was applied for some 
tune after the removal of the cast In these 2 



Fig 7 Case 6 J R Fair result a, Before operation, 
showing maximum active abduction and external rotation 
of right shoulder b After operation showing unproved 
abduction and external rotation c, After operation, hand 
placed actively behind head 

cases, stiffness of the shoulder joint was slower m 
disappearing 

While the series of cases reported is small and 
too recent to state definitely what the long range 
result will he, y et the procedure has shown im- 
provement in the function of the arm 
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POSTOPERATIVE OR VENTRAL HERNIA 

A iltTnoo rot Hzluu or Turaio* Amx Retaji 

V 11 DICKSON ilD (ACS B\mx Citu, Mjam* 

*-“*-~-**— in. 


T HE procedure about to be described h con- 
tributed to the already vtrfumioaua Hterature 
cm postoperative cr Tntral hernia, with the 
firm cccYtctkm that it afU decreas* the number 
of failures erf tM» o/len fanrndabk operation and 
mill bring mm apparently inoperable caaes within 
the field erf operability It can also be uaed in 
cote* In which because erf obesity and h^h Intr* 
abdominal ttnavcm, poatepemti e hernia i* htdy 
to develop. Tb* devxe ma> perhaps be crude 
and amenabla to refinement* erf application, but 
it is belie ed that the pradiie i» sound and the 
method ha* proved effective In *etu»1 practice. 

The majority erf abdominal iochkm* are made 
in the longitudinal a*r* orf the body They are 
popular because orf the increased ea*e orf exposure 
over the tram ene Incision in ipite of the lact 
that this transverse iocmion avoid* nerve* and is 
parallel to the dureticu orf the fiber* orf the tran*- 
vmalh faxaa on a filch the integrity erf the ab- 
dominal sail depend*. Intra-abdominal tendon 
1* horuontal or at right angle* to the longitudinal 
»\i* of the body Cniene aptly described it a* a 
tug orf war going an between the two group* erf 
oblique muscle* orf the abdominal wall. Itbthii 
cocat* nt drag away from the midline erf the ab- 
fkaadoal wall that put* Irodoo cm mtura fine* 
u»ed to repair a longitndinal iodrioo, thru c aimng 
ischemia orf wocm edge* and necrod*. It aho 
cause* suture* to cut through, products aerum 
in wovroch leading la mfeetk-o, and male* heuffn* 
rhffiml t and »car* defective. 

It Is much more Important to direct effort to 
rcflevtng wound teenon than H h to devke acme 
new type orf suture m* terra!. K. wound that h 
completely relaxed and without tensaoo will ha e 
a good blood supply and no matter wfiat suture 
material b used, whether abaorbabl* or non- 
alwoehabie, or it ought almost b* wtd, whether 

any at alii* used, the wound will heal- lnpcacuet 
a moderate amount orf abdominal teiwioo k uot 
Inimical t wound bewlfng and especially if uaroe 
tension suture* art to fJoced a* t relieve the 
strain o« the wound margin* 

It b to the obese pattest, however w th a high 
degree orf lat/a-abdomina! tonioo that e ha * 

our diftcufilc*, and if the hemk 1# large and, aa « 

awe than likely In tb* upper abdomen, we ha e 


a *U nation that crfien border* on the inoperable 
and in which there 1* a high aurgical risk ani 
numerous failures Reduction in weight help* to 
lessen intra-abdominal termoc but such effort* 
art often only partially tuccmful. 


THE DEVICE 


The device her* Illustrated (a a heavy can u 
belt *f radar to that loog uaed for fracture orf (hi 
pdvia. It la wide enough to lndnde th* lower 
nba and the tups. The end* come to slight iy 
above the k el erf the abdominal waff auu are 
split into tad* *o aa to more dnaety follow the coo 
tour orf the body and prrv ent all the leftamn being 
taken up by the hipa and the nb* A row orf Email 
pailm i* attached to either end orf thf* belt and a 
unall *w»h cord laend through these pul ley a after 
nating with a row erf pulley a attached t a metal 
bar a abort distance above the abdominal wall 
(Fig t) The amount erf' aqueesfng together orf the 
abdominal w all can be aomew hat regulated by the 
distance orf tins upper row orf pulley* from the ab- 
dominal waff The bar a then lifted by a cord 
attached to other end and threaded through a 
pulley and the tensfoo maintained by weight* at 
taefaed to a cord running through puBev a oo the 
overhead frame orf a fracture bed (Fig s) About 
jo pounds orf weight t* ail that ha* ever been 
found nccraaarv The head orf the bed can be ek- 
aied t unt the patten t a cumfoet The pa Dent 
can turn t oth er dde without increadng the teo- 
*foo on the wound and what t* of great iropor 
taoce the wound can be dremed witbwit increas- 
ing tba strain oo the autura* a* would he the caae 
if adherf c ttrappmg had to be cut and the ab- 
dominal waff allowed to *ag to either ude Hare 
kindly beabnx i* ahenrn bv the leaacned amount erf 
wrom and nueettoo m the wound 
The purpoae orf the aim* ts to lift the weight erf 
the ude* orf the abdominal wall and alao to com- 


prm the beroa] margins tow ard the tntdhne Of 
the tw the lift u the more important and doe* 
the trvowt to rdwv Lennon the mne-himoad 
method orf adbeal rtranpuig tall t do this and 
permit* orf dragging eaco w v from the nudfine 
Thi* method also tail* t keep up % conataai « "" 


here described does acremptah tin* bv I 


sing 
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Fig 1 

every move of the patient with an even lift as in 
fracture extension The efficiency of this method 
may be demonstrated by strapping an obese ab- 
domen with long strips of adhesive tightly enough 
to approximate the edges of the ventral henna 
If the patient is then placed m this sling the adhe- 
sive can be easily relaxed to a marked degree by a 
lift of 15 to 20 pounds The adhesive thus be- 
comes unnecessary 

The early discomfort of which some patients 
will complain when the apparatus is first put on 
can be greatly lessened by its application for a 
week in advance of operation Dunng this time 
the patient becomes accustomed to bed regimen 
and gets over a great deal of the restlessness which 
is usually present after being first put to bed 
The very real danger to life which accompanies 
repair of large ventral hernias comes largely from 
the increase in intra-abdominal pressure This 
produces pressure on the diaphragm and embar- 
rassment of respiration making hypostatic pneu- 
monia a not uncommon complication Alarming 


Tig 2 

cardiac symptoms from pressure on the heart and 
abdominal vessels are often seen Acute dilata- 
tion of the stomach and ileus may complicate the 
picture and further increase the pressure This 
may alt be largely avoided by this penod of pre- 
operative preparation The abdomen should be 
strapped with wide adhesive tightly enough to 
approximate the edges of the hernial nng and re- 
duce its contents into the abdomen The sling is 
then applied and enough weights added to hft the 
abdominal wall and obtain considerable relaxa- 
tion of the adhesive strapping Several days 
should then intervene before operation The pa- 
tient then becomes accustomed to the increased 
intra-abdommal pressure There should be no 
embarrassment of heart action or of respiration, 
no vomiting, and the bowels should be function- 
ing normally, before operation should be con- 
sidered If untoward symptoms anse and the pa- 
tient cannot tolerate this program, it should be a 
warning that surgical repair is risky or impossible 
and should thus pro\e a valuable test of oper- 

ab \Vhen this principle was first being tried out 
this apparatus was applied after the patient had 
returned from the operating room Often this in- 
creased the postoperative discomfort and pres- 
sure against the diaphragm and heart to such a 
degree that it had to be remov ed Since this pe- 
nod of pre-operative preparation has been ear- 
ned out, no patient has developed alarming post- 
operative symptoms, for he has become accus- 
tomed to the apparatus beforehand, and the post- 
operative course has been smooth 
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THE MESENTERY 

T EXTBOOKS of aniiomy devote but 
bttle space to one of its meat evtxaor 
dmarf nod important pert* the 
mesentery C as u a l bspection might grve the 
idea Unit the mesentery is merely a ligament 
to maintain the small btmtwc looedy In Its 
variable poai don. It U true lh*t the maeniaj 
performs this function, but w to doing an 
anatomical structure is presented difficult to 
Imitate in human made apparatus. The root 
oI the mesentery or its parietal attachment, 
a, here apparently it arises from the posterior 
abdominal wall Is only 15 centfmetm long 
whereas Its visceral attachment, where ill 
layers divide to enclose the full length of the 
jejuao-fleum, is nearly 7 meters long In 
other words, the mesentery In extending an 
average ol 30 centimeters from its origin to 
Its intestinal attachment Increases b length 
forty-*ix times, a result attained by marvel 
lous "tuddng " Through such a widespread 
dist ribution the superior mesenteric artery 
entering the mesentery at Its root probably 
subdivides into more branches than any 
other artery in the body Monks description 
of the arrangement of the vascular loops in 


the mesentery a bdpfoi in Identifying dif 
ferent portions of the intestine. 

Consider then the vital products ol diges- 
tion which flow through the mesenteric veins 
and lymphatics— the total output of the 
chemical laboratory of the alimentary canal 
In these vessels, Inanimate foodstuffs first 
take on living properties. Just what bio- 
chemical changes occur as aminoaddi, sugars, 
and fats pass through the Intestinal wall do 
not yet seem to be fully CTpluncd. The inter 
mlnahle branching of the vagus and sympa 
thetlc nerves b the meaentay etertbg such 
significant control of intestinal action is no 
Iesa wonderful than the vascular supply 

From a surgical standpoint the mesentery 
is equally interesting and important Tuber 
culous involvement of Its glands (tabes 
me»en tertet) tnty tun uli te turnon or appendi- 
citis, or other abdombsl diseases Lympho- 
sarcoma may be the cause of intestinal ob- 
struction, while obstruction alio may be due 
to volvulus or btussQSCcption produced by 
defective mesentenc attachments. Again cal 
dfied glands m the mesentery may be mistak 
cn for calculi in the kidney or ureter until 
their mobility under the fluoroacope dean 
the diagnosis. 

The absence of collateral circulation of 
mesenteric art me* must be constantly borne 
b mind b operations upon the mesentery sod 
small btestine If the excision ol a cyst 
menaces the blood supply of a segment of 
bcord the segment also should be removed 
In intestinal crrisJoo and anastomosis for 
trauma or disease disaster a iff follow failure 
to preserve vascular Integrity Especial care 
Is necessary b an end to-end anastomoah 
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In tl>e presence of the third and fourth 
degree* of attachment, the dltncii drag^ni* 
of malignant diseaae is usually obvious. Flxa 
tfon of the second decree is usually cuflj 
drdtcdl by physical examination, Often it is 
difficult to detect attachment of the fint 
degree, because the Lesion* are un*H ud of 
relatively short duration and the degree of 
attachment n has been (aid depends on the 
situation of Lbo growth in the tissues of the 
breast. If the tumor is situated oo the 
jwtterior mall of the breast, there may be 
little Or no attachment of the slm because the 
growth is attached to the underlying major 
pectoral muscle. If the lesion is situated on 
the anterior surface of the breast attachment 
of the skin mill be noted even if the lesion is 
very small. If there is a Urge amount of fat 
between the growth and skin the fat may 
become Jobuiated may give a soft feeling to 
the tumor and in many matin ret may len d 
one to believe that the soft fedlng ana Is 
larger than the tumor beneath. Tumors 
situated in the extreme margins of the breast 
often present unusual physical characteris- 
tics because of the difference in the character 
and distribution of the subcutaneous fat over 
the breast and over the adjacent thoracic wall. 

The skin may appear to be attached to 
benign lesions of the breast because of the 
fold of skin In the region. Not uncommonly 
malignant growths along the extreme margin 
of the breast are not thought to be primary 
tumors but metastatic growths from lesions 
elsewhere Tit* is particularly true ol 
growths situated In a region of accessory 
mammary tissue high In the i ril la. 

It Is often difficult to detect the presence of 
cutaneous attachment to tumors that are 
situated doae to the nipple or areola because 
of the con traction of the muscular fibers of 
the areola and nipple. Theac fibers often will 
make it appear that the skin is attached to 


AND OBSTETRICS 

the tumor when in reality such apparent 
attachment U a puckering of the skin brought 
about by contraction of the majde. It a 
interesting to note the changes in the appear 
ancc in many of these cases at the time of 
operation, after the patient Is aneithe tired 
the characteristic appearance of attachment 
cannot then be eildted because of relaxation 
of tha muscular fibers of the breast 
Attachment of the itin to benign lesions of 
the breast b usually the same u tl» fint 
degree attachment of malignant lesions. Cu- 
taneoas attachment to benign tumors usually 
is caused by an inflammatory reaction In the 
underlying mammary tissue, such as is seen in 
a region of purulent mastitis, 1st Decrosis, 
comedo-mastitis, or in a region of mastitis 
over a simple cyst This last Is probably the 
benign lesion that moat commonly Is cHag 
nosed dinicaiiy as malignant disease. The 
error occurs not only because of the slight 
attachment of the akin to the underlying 
mammary tissue aa a result of pressure, but 
also because of the hard, Irregular feeling of 
the tumor as a result of the nodular mastitis 
that lies between the skin and the cyst In 
many Instances these cysts are found oo the 
posterior wall of the breast, and when the 
breast is examined while the patient is leaning 
forward the rounded contour of the posterior 
wall of the cyst can be fdt In most Instances 
these tumors are fairly large, and the abse n ce 
of any enlargement of the regional lymph 
nodes suggests a benign lesion a malignant 
tamer ol as Urge nae usually gives evidence 
of regional metastasis 
The most Important malignant leswca cf 
the breast, from a surgical standpoint, are 
early growths to which the skin u attached in 
slight degree Inasmuch as this degree is 
also found m benign lesions. It b oiten difficult 
to make a definite chnkal diagnosis oo phy*- 
3 cal examination alone As has been said 
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CARL LUDWIG SCHLEICH 
Ha Cwtubctjo* TO JUaojut AxwnmiA— A* Harotnpu. Rrco»o 
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J INS Hi *u Hi rreolfo) day for tie gu|rai 
ol Germany to tb* mx lipi On tbb d»r 
tier* w*» ctodkatrd la BorS* tb* Lapfcwbock 
Haw, *rc>d*i u tb* perm*o*wt 'octoe ol ti* VmUdjt 
CMrargbdu Geaottidufr rod u th* fature gu ating 
pi«B cf lu «jucjU coegre**. At tie torkatioaoJ 
» friend, I ru prlnieged to attend tors* at tb* 
•cmIooj during tb* dedjcaUoa cod to Me to ttend- 
aoc* many of thorn dkm at Germany who** nan** 
h»va meant *> m acb la tie drrdopeaent <4 *ur*»t7 
and It* spedalrie*. Afl*oc| thaw mjghl bo «xotfao»d 
GehRro** Gber MediafaaJ JUt, Pixdtm or A doll roc 
Wfclebm, dUl ol ti* L Sarglcil CBnk at th, 
ScHia Ourftf IIo*p<i*l, th* praidefit o 1 th# cca- 
FW Tbiertci, at Lafpilg; Fou Koenig, then 
pctrftMOT »t Goettlng*o, later caked to th* chair in 
Berlin and wtior o4 Out textbook oo »u my 
which, la ay opinion, tf tha hat which «ay Ottmu 
haa produced, r» Bergmano, Ja**a Urtd Garff, 
'•bo *m *cnUt7 at ti* Coegrag* Tr *aA A (* a b wrg- 
rwi Eamarch., Wax ScA*I*i Gw**ecbt*ef 0&- 
bame* Bardcuiener BJer* von EJ*rkt*rc TQ c 
iflialjca, at JiiaUa Jolfan Wolfi, l* wboM dmfc 
I m working * j onager man, liter Woiff’i *ac 
crMor — Ubert HtdU, ti* real towndcr ol • modem 
group of G*rm*c otthcMfic *axv»o«*, gmtly 
b*icy*d by *8 trim tar* bin. 

A paper which reamed to m* of piuliailw IstUrttt 
vu tbVt presented at a Marion <u Jo** i, br 
Carl Led wig Schkith, abrf »u announced to rpea* 
oa “laiitmJofl Anatheri* (Local A fl e rtbcri a) and 
kg ReU[ioc»Wp to General Naronrii ScnUch 
ru young mao and ath*x b**bo» According 
to hi* oa mamofra' b* war the* jj ) ear* old Hh 
attitude «u oo* of quit# apparent ag*nraac»~ 
tcrbiru too much »o to via* ol tb* aaduac* which 
he tnu addWng (A» a long tl** ku riapeed 
doc* the occurrence of tb* epbod* which b bung 
dMcribed, 1 fur* refreahwl my B**morr by 
*aking tfu *teuo<rap**c pretocoi hiti b kund ia 
tb# aocktyb ^ SiUr «■ fadrudac^ry 

Mcdoo b which tbr *nait*»*e etf«3 oi djariked 

water and radoua *o*fltkwLi w«j art forth, lw 
drsoibed tic me of rmy < ffiwa »olatk*w of cocain* 
tn htX&hc wit wbaicic dQatwa* raryia* from 
;iooa Ti* approach io ti* cHnJol 


portlcu <rfU» p«p*r a«x then aud* by tig faftewfeg, 
which U a falriy UtanJ traruiatloc tvta ti* tOdlt 
protocoL 

TWato t» (wiww* tmlo — «f <*«w>xrr« utUw* 
•ha* »* o-» di n * j u tmr gad wwf» «< tU 
H. » W ■*«. ■ M.a l im Q* lew. ten. 

«*• at •• w*un»* arch** , twWW dAriwwt 

>iUN ui*p ui iiii *i m iti »i| ii*Ti»a4wlMM» 
f » U » tr»» awb rW cUa^ra r*. i^J ** 

•w at ncMUtf M tov Ck* <Ua*rrt 4 u**uM 

W n*mH i t» ky tiw a ‘‘ 

VkM (W mu ■ » m ' 
tu*n4 »»rr—>l 

With tbb *tatetn*ul nj axrrwr a*ot thro«ch th* 
fcaR and ft wag act difficult to read crnldaoila Lb* 
na bcea. Tb* paper coocfaefad wfab a Catefflent, 
ioa*r*r ti* eflect at wMch can not b* entrrdy 
•er.’bioowJ to fu rertfag*. To* til* oo* odd 
rarprir* ti* pmootl jirTpatawbrj ahfc* recrata* 
rlrkfiy with m* to tib day an iinprTwi.*i oj port 
•atbtoctiow with uii, tf ti* am*ck*i»ae»* that »una 
thing of perpumal rain* war bdog haad*d orw to 
pogtenty ag locked t wag to truth SchJefch * 
coachxhng aestenca waa 

B w w *. f waft *gctu> * 


ngari tedgcnwwt r a w — *** ** ■* 

Ti* ladtgitJaic wluch tbM final gestoce artwacd 
to tie prentbnt, roc Barddetwn, was at ooc* 
gpperrot Hm Acrid countafiaooe became mBtmi 
wnh a deeper glow, anjowntrog ai»*t to cyaoorf*. 
U r ti es-utent Oa crtibn g, ht «•* to hu fcet Ti* 
aochtara wer* marmnnng to oo* anjt,S*r Ti* 
moesant wag cm* erf groat drama pc tenaoo aJ til 
prewdent foood r nice to my 


■wte W (*■ kad tVW tnnw • 
M * U gCut I* dw tW**M 
W»» •• k*r» ndu U 


*u*w 


Aadlled p*iOc m*e*r 1 t*i tk*M •ko w* c*w«*c»f *f tk* awcwkr 
wrh. Iw -d ir4k4 A« wW agw wi Lo W wUM. a 


Immadutcfy there waa roar fag ''non which 
panned to com* from tie throat# of afl <rf tb* aa»- 
jar There «nau*d a p*ncd of mao* cocf«»k» 



FREIBERG CARL LUDWIG SCHLEICH 


843 



Carl Ludwig Schleich 
1859-1922 


in the assembly It seemed as 
if everyone present were talking 
to someone else The president 
ring, long and loudly, the large 
hand bell which stood on his 
table and which served in place 
of the chairman’s gavel to which 
we are accustomed. Presently 
the uproar subsided sufficiently 
for the president to be heard 
He said “Will such as favor a 
discussion, raise their hands? 

No hand is raised and there 
will therefore, be no discus- 
sion.” 1 

Schleich had advanced to ask 
for the floor and this was the 
occasion for the uproar There was now noth- 
ing for him to do but to withdraw from the 
halL As he approached the entrance, there arose 
from his seat a few rows in front of us a gen- 
tleman with a mane of gray hair, who followed 
Schleich through the door I learned that this was 
bis father, an ophthalmologist in Stettin, who be- 
lieved in the statements of his son It should be 
added that there was a rumor that the mortality 
record of the I Surgical Division of the Charitd 
Hospital from chloroform administration was far 
from good, it was a sensitive point Even more, it 
was said that von Bardeleben had had a death from 
this cause shortly before the meeting 
One year later, at a meeting of the Surgical 
Society, Schleich was given the opportunity to 
demonstrate his method. Only 30 men responded 
by their presence It was Professor Ernst von 
Bergmann who extended the invitation, fighter for 
the establishment of scientific truth that he always 
was Aristocratic to his finger tips, von Bergmann 
was always to be counted on as a virde antagonist 
to prejudice, to littleness, to niggardly appreciation 
of merit when questions of scientific and professional 
advance were involved And on this very occasion, 
he did not hesitate to oppose another aristocratic 
surgeon, von Esmarch 

t ‘It nay be of interest to add tot to to P<vWot »< °h 

f““= « ,8,1. there is found a note winds is not 

tohumemoJn. It U to the tom oU letter addressed^ ScUoch tojo^ 

in which he says that when he was refused th , , « 
Je reading qf his piper he was deprived of the on^he 

TOnindenUndmg He did not presume to wt lo , L^S^hloroform 
gpnne opinions of his colleague concerning the use of 
ue wai intending to express Ms own opinion only But. he maintninra. 
« TOP rded ha own SLits tot he Sst replace 

“TO anesthesia withhii own safe method wherever it wal posucie so 
to do 


During the years which have 
followed Schleich’s original pres- 
entation, his method has become 
the daily help of surgeon and 
patient The essence of Schleich’s 
contribution lies not simply in 
the idea of fluid infiltration 
Halstead had shown, m 1885, 
what could be done in this 
manner with distilled water, but 
the publication consisted simply 
of a short letter to the editor of 
the New York Medical Journal 
(September 19, 1885) and it 
escaped notice on this account 
Schleich’s contribution was to 
show the superiority of iso- 
tonic salt solution as a medium, on the one hand, 
on the other, the effectiveness of such weak 
solutions of cocaine, therein, as had until that 
tune not been credited with usefulness Upon 
these two factors, however, the development of 
all that is now known as “Regional Anesthesia 
has rested To any one who has had experi- 
ence with regional anesthesia on a considerable 
scale, Schleich’s contribution must be regarded as 
of great and abiding significance The use of this 
method m latter day's for the reduction of fresh 
fractures was enough to establish its great impor- 
tance-even though it had done nothing else than 
make it possible to avoid general narcosis in the 
reduction of recent fractures of the femoral neck, 
we owe Schleich a great debt And yet, m a treatise 
as comprehensive as Labat’s work on regional 
anesthesia, we find only an insignificant allusion to 
Schleich who so richly deserves credit in this field. 

If it be said that Schleich’s manner of presenting 
his valuable contribution has been the reason for the 
delayed and utterly inadequate recognition by the 
profession, I am aware that the statement may well 
be challenged At the same time, as one who was 
an eyewitness to the lamentable episode, and as one 
who has had neither a personal acquaintance with 
the man, nor any personal interest m him, this is 
my opinion The story of the incident is ofiered as 
presenting a moral which is too obvious for further 
comment 

Who hath given man speech? or who has set therein 
A thorn for pent and a snare for im' 

For in the word his life is and his breath. 

•\nd in the word bis death. , 

(Swinburne, JAwcm/a m Cal yd on Ode IV } 





REVIEWS OF NEW BOOKS 


845 


Occidents in that city, he is in a position to treat or 
supervise the treatment of alL the common, as well 
as the bizarre injuries to which bones and joints are 
heir He has gathered material representing ig years 
of practice m traumatic surgerx , and in 560 pages, 
augmented by 1,009 clear illustrations and many 
groups of statistics, has presented his thoughts and 
experiences in this subject Ernest \V Hev Groves, 
of Bristol, England, has translated the work from the 
original German into English and has done so in a 
succinct, if not staccato, manner that is practically 
devoid of anx redundance The stele is not flowing 
but terse and to the point, and it is doubtful if more 
information (whether or not it is acceptable to all 
readers) could be had in the given space The hook 
is approximately 7 by 11 inches in size and is bound 
in blue doth The paper, printing, and reproductions 
of illustrations leax e nothing to be desired 
The book is divided into three parts Fart I, en- 
titled “General" takes up the broad subjects of after- 
treatment, apparatus, and dressings, application of 
plaster, treatment of compound and infected frac- 
tures, and also deals with operative treatment and 
the subject of non-union In general the practice of 
the author in the management of these phases of 
fracture work conforms to the methods current in this 
country Naturally, however, there are personal 
vanations with which many of our authorities could 
not concur As an example, one might mention the 
treatment of the open wound in a compound fracture 
with tincture of iodine, and the infiltration of the 
tissue contiguous with the contaminated field with 
local anesthetic 

Part II, entitled “Special Fractures and Disloca- 
tions" deals with the entire skeletal system begin- 
ning with the skull and ending with the phalanges 
In this large group, of course, many controversial 
grounds are entered, and, going over these points 
critically, one might not always agree that tie au- 
thor’s method is the one of choice in all parallel situ- 
ations However, in his treatment of these subjects 
Boehler speaks freely of methods that he has tried 
and discarded as wanting, and statistical tables offer 
valid reasons for their abandonment 
The third part of the book is composed of four 
subtitles appearing under “Appendices ” These are 
(A) statistics, (B) the knee joint and its movements, 
(C) the position of the forefoot in flat foot, club foot 
and claw foot, (D) fractures and the surgery of acci 
dents in relation to their environment 
In almost all of the subjects treated the normal is 
used for comparison, both m text and in illustration, 
und the requisites for the treatment of each condi- 
tion are clearly outlined Common mistakes in the 
case of each fracture are also enumerated One ex- 
perienced in this work might possibly resent the di- 
dactic manner in which treatment and mistakes are 
outlined, but for those who see fractures only occa- 
sionally it is probably an apt thought 
The chapter on the os calcis, rewritten and en- 
larged as the result of recent follow up data, should 
be ated for special merit It is based on studies of 


the normal mechanics of this bone and its articula- 
tion Practically all methods of closed reduction are 
explained and statistics presented to show their com- 
parative value in the author’s hands, open correc- 
tion, either as the primary treatment or to rectify a 
poor result, is touched upon only in passing It 
might be added that throughout the book as a whole 
little space is given to the actual open methods many 
times required in the treatment of fractures 

Organization of a clime where such work is done, 
adequate assistance, and the possession of mechani- 
cal appliances are stressed No bibliography is 
found, and but few citations of other work in this 
field are noted in the various chapters It is decid- 
edly one man’s opinion, and of little value from an 
ency clopechc view This statement is not to be con- 
strued as in anv sense derogatory, for the opinion of 
a man with Boehler’s background in this field is 
definitely of value 

The entire book is readable, logical, and honest, 
and to be recommended without reservation 

James K Stack. 


I N a single volume of mi pages and 1169 illus- 
trations, Hmman has so well organized and 
outlined the contents of his book 1 on urology that 
one is readily able to get required information with 
a minimum of effort Tbe arrangement of the mate- 
rial makes the book a valuable reference work for 
the general practitioner and surgeon as well as the 
urologist The contents cover all phases of medical 
and surgical urology as it is understood today 
Controversial questions are discussed, and, while 
the author gives his personal views, he does not 
dogmatically close the issue 

The first chapters on comparative anatomy , em- 
bryology, and physiology are outstanding and sim- 
plify certain clinical features which have sometimes 
been difficult to comprehend readily An adequate 
discussion of endocrine activity in the development 
of tbe gemto-urinary organs and their diseases is 
given, together with the modem conception of 
vitamins 

Tbe subject of pain as a sy mptom is discussed in 
general The vanous types of pain are described in 
detail and anatomical charts are used which give tbe 
scientific basis bv which the causes of vanous obscure 
pains associated with gemto-unnary diseases may 
be more easily recognized. An excellent discussion is 
given of anuna m all of its phases including types, 
causes, and treatment 

The clinical phase of urology logically begins with 
a detailed examination of the patient and the meth- 
ods used are presented m outline General and 
special features of examination are also included 
Under the headings “Anomalies," “ Obstructions,” 
“Infections,” and "Lithiasis,” general urological 
diseases are discussed in an original manner, which 
makes for better continuity of thought, especially 
when the book is used by medical students 


‘Puscwixs a>t> Practice or Ueoloc\ B> Frank ffinnun Phils 
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Undtr tha Virfinx Qtatrartioc*. tha Tttix* 
typaa of ciironk rtriol neti obatructka* ut da- 
■cribad In Io*fc*l order and tha Txriom type* of 
treatment — aortic*], dectrknl, nd3oio*kxl, and 
rpeatrendo^ett — atw dS a ca aaad- 

Dndtr loiectioca, tin rod*! and jxeriicai pro b- 
km of pocabm b cen tra l U detail, and (ha naxa 
dinictf to<l th<rip«Liic raped* U tha prohlrm in 
tiralad In t c«npreha*m minnar Tha aettioca 
denxed to patbocenejb tad i*tbdo*y of the Taxi- 
ed noa-apedfk: Vtioey infeetkaa uc worthy al 
mention a* h tba *octk* oa raoal tobexraioak. 

Tba wb^ert cl arfmuy hthlaab b pr**eatad U 
(neater datall than would ba expected in t aiojla 
vobma work, til factor* betxk* 00 atkJc<y dby 
noab, tod trcwttncnt of tba rtrioua type* beto* 
►boroq(hly cwiti Tba treatment of renal itooe, 
IndxuBoj prophyiuda, b worthy oi iperiti mealicaj 
In apeotl aaclioo*, injurle*, tamer*. tad neoxo- 
fnir laflaeaca ol tba aruawy np.-.i are folly db- 
cu»ai Tba leontl* orrtkrw b (tor* attention eocv- 
menmnit* with it* bnpcrtauca 1* modem urolojkal 
practice. Recant attufie*, directing altertloa to tba 
m**r le»I«j* ol thb *tit*ctoie to«*tbe with their 
medial *nd w(kt) mi nap-meet, are presented. A 
noteworthy feature b * cnenpJett and adautiAc dia- 
axatkio oi eaeurerie tod Ktiniry bcnodnenc*- 
Hlcman'i book U a tery complete, modem trealbe 
<m uroloar which abcmld ba cl nba not only to the 
Mml nractltiooer and nrci*fct but *» » rdarenc* 
work to tba medkal stodenL Haaar Ccxra. 


'T'HE prerVwa edition ot Zondek 1 * wwrt‘ cm tba 
* an do CTi n a (bnd* appeared la pid. Tbb tNrd 
asfltlt* In i(Oj tnubbitad fata En*£hh, b n«qw< 
tiocably 00m cl the moat important adhitx* to t U 
library cl eadoadaotofy It miaht ba ukl that it b 
at proenl tha swat rateable snjb woi&xaa on tbb 
cnbbcL It b k*a poodenxta than an encyclopedic 
werkt II b more at cml Tt than an octlint- It b cmt* 
detailed and thorcuffa than a popular prae*l*titaa 
Ooe-hfth of tba book b oaed far thooraucal cotddtt 
atkmi and phydoJojy Tba bypoaboe* arran#Ml at* 
ctr a ubt l n f tha pfmtiojk*! rrrirw b rajwd bat 
adeemata and coUnraporary It b *)roIAc*nC that 
EntUih and Amadcan work b (Neu fall credit. Tba 
chnicai rtodlr* ccenncainj tha remtieday d lha rU- 
mne arm nrdtody ilto trated with ahert cm report* 
draws uom tha author 1 kcj nperiesca. hot 
enoa^itpaca.howavaT b prentobio-aaaay oatlxnii 
fa tha dude. In tha fntur* ft b to ba bopad that bo- 
pnrrttnant d aaaay method* *nfl put dinkal en- 
docrine dlapvwh 00 as react bad*. At pnaest, u 
tbb book onfortnnatcly them, diajwoafa k bxfrty 
by Infaixsc* ftcan body Uriid and noenpecfftr mata- 
bolic meatrermant* In thb wetaa then, thb b u 
old faddcaiad book hot It doe* contain a iarp 
amount of TalnaU* naterbl prcacatcd h> an f&- 
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